Curyung Tribal Council
P.O. Box 216 — 715 Seward Street
Dillingham, Alaska 99576
Phone: (907) 842-2384 - Fax: (907) 842-4510

Col. Philip J. Borders Shane McCoy

Alaska District Commander Project Manager

U.S. Army Corps of Engineers U.S. Army Corps of Engineers — Alaska District
P.O. Box 6898 P.O. Box 6896

JBER, AK 99506-0898 JBER, AK 99506-0898

Phillin | Borders@usace army mil sogspecialnrolecis@usace army.mil

March 23, 2020

RE: Pebble Project (POA-2017-00271), Curyung Tribal Council Comments on Preliminary Final EIS
and the NEPA Process, and a Request for Government-to-Government Consultation

Dear Colonel Borders and Mr. McCoy:

In our role as a cooperating agency for the Pebble Project Environmental Impact Statement (EIS), Curyung
Tribal Council (Curyung) hereby submits: (1) our comments on the cooperating agency technical meeting

notes for the March 2020 meetings; (2) o
(3) supporting materials for incorporation

We reiterate our concern that 45 days was not
i = ‘project proposal and EIS analysis, which has been
compounded in the last two weeks by the k' of COVID-19-limiting tribal resources, as well as
distracting from the tribe’s role in importantand urgent'COVID-19 response measures for our community.
In this time, we have béen on multiple teleconferences with the Federal Emergency Management Agency,
Health and Human Services, indian Health Services, Bureau of Indian Affairs, state, military and municipal
partners, tribal health care organizations, and others. We have crafted and'adopted emergency plans and
issued important disaster declarations that-open the doorto critical aid for our tribal members. In fact,
Pebble is the only issue that we work on where deadlines have not been adjusted out of a sensitivity to
the current National Emergency; a fact that is inexplicable to us.

Itis clear from our participation.in the cooperating agency technical meetings and from.our review of the
PFEIS that the Corps is not lboking at the full potential impact of the propased Pebble mine on fish, wildlife,
or subsistehce as required under NEPA. This is evidenced in our notes from the March 9-11 meetings
attached to this letter. Overall, Curyung objects to the Corps’ near-wholesale deferral of project analysis
to the state permitting process on a variety of important issues such as tailings«dam designs and
quantifying impacts to fish habitat and water quality. This deferred analysis makes the PFEIS document
deficient. Moreover, Curyung has particular concerns with the PFEIS’s inadequate characterizations of
subsistence and salmon habitat and insufficient analysis of impacts to salmon, salmon habitat, wetlands,
streams, wildlife, regional infrastructure and cultural resources; as well as improperly limiting analysis of
tailings dam failures, downstream impacts, and mine expansion and economic feasibility. Our specific
concerns with the PFEIS are detailed in technical comments attached to this letter.

Curyung once again reiterates our objections to the Corps’ NEPA process and failure to commit to issuing
a new Draft EIS for public review despite more than a dozen project changes, voluminous new information
submitted by the Pebble Limited Partnership (PLP) since the Draft EIS was released, remaining data gaps
and missing analysis, and a new compensatory mitigation plan lacking public review. NEPA mandates an
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opportunity for the public to review the voluminous changes to PLP’s proposed project and new analysis
of impacts, all of which post-date the Draft EIS, prior to the Corps issuing a Final EIS for the project.

Curyung thus formally requests government to government consultation meetings with you and your staff
regarding a 404 permit application and compensatory mitigation for the proposed Pebble Mine Project.
From our previous government to government meetings, our review of the PFEIS, and our participation in
cooperating agency meetings, Curyung has serious and unresolved concerns with the NEPA and 404
processes, such as major data gaps and flaws in the EIS analysis, concerns about the inadequate analysis
of the impacts to salmon and subsistence and Curyung tribal members and our community and neighbors,
and concerns with an inadequate compensatory mitigation plan. Any 404 permit issued to PLP based on
the current project design, insufficient compensatory mitigation, and lacking analysis of impacts to waters
and salmon would result in significant adverse impacts on important fish, wildlife, subsistence, and
aquatic habitats and would be contrary to the public interest. Based on the record before the Corps,
Curyung strongly recommends denial of a 404 permit to PLP. We would like to discuss the basis of our
recommendation that the 404 permit be denied in government to government meetings with the Corps.

The Corps promised the cooperating agencies and public a meaningful and robust NEPA process for the
proposed Pebble Mine Project. The Curyung Tribal Council believed we could assist in achieving this aim
through participation as a cooperating agency. We would be remiss in these — our closing remarks as a
cooperating agency -- if we did not clearly state to you that the NEPA process to date has not been
meaningful or robust for our tribe and its members, and we believe to the people of Bristol Bay and Alaska
in general.

As but one example, the Corps has been solely schedule-driven in its decision-making. It has cast aside
many legitimate requests of tribes, Bristol Bay residents and stakeholders, and independent and agency
experts, for more time to review, understand and provide meaningful input on the Pebble Project Clean
Water Act 404 permit application and associated and voluminous information related to its potential
impacts on Bristol Bay, its salmon and people. Not once has the Corps cleanly identified a national interest
that would justify its rushed and intentionally-blindered NEPA process over the interests of tribes, Bristol
Bay residents and other stakeholders, and Alaskans in general, in such a meaningful and robust process.

We would also be remiss if we did not express our disappointment in the Corps’ handling of the
cooperating agency process. The Curyung Tribal Council did not lightly accept your invitation to be a
cooperating agency, as we knew the economic and opportunity costs to us of committing to your process
would be high. Yet we felt we owe it to our members to do what we can to ensure that the project
applicant and the federal permitting authorities meet their burdens for a project as fundamentally risky
to Bristol Bay, its salmon and people, as the proposed Pebble mine. Yet, from the beginning the Corps
sought to artificially limit the input of cooperating agencies to narrow issues, especially including limiting
the role of tribal participants. The Corps also rejected, also without understandable justification, requests
for more time for cooperating agency review and input of critical NEPA documents {including due to the
current National Emergency). And on the substance, the Corps seems to equate the act of listening to
issues raised by cooperating agencies with meaningfully addressing those issues. Time and again,
including as reflected in the notes from the recent technical meetings, the Corps would only acknowledge
as action items those issues which can be addressed without impact on its desired schedule, and reject or
gloss over any suggestions that would threaten that desired schedule. Along with other tribes from the
region, we are the experts on Bristol Bay, and yet the Corps’ repeatedly shunted aside our input. Our
frustration is acute.
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In conclusion the Curyung Tribal Council does not believe that the Clean Water Act and NEPA permitting
processes for the proposed Pebble mine, to date, have integrity, and in our view neither the project
applicant nor the Corps has met their burdens to ensure informed decision-making about the proposed

Pebble mine.

Sincerely,
- A o O ‘
LAk b LR
Thomas Tilden Courtenay Carty ¥
First Chief, Curyung Tribal Council Trial Administrator
Enclosures

1. Curyung Tribal Council’s comments on cooperating agency meeting notes for meetings held on

March 9-11, 2020.
2. Curyung Tribal Council’s technical comments on the Preliminary Final EIS

3. Supporting materials and reports
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Curyung Tribal Council

P.O. Box 216 — 715 Seward Street
Dillingham, Alaska 99576
Phone: (907) 842-2384 - Fax: (907) 842-4510

Curyung Tribal Council
Cooperating Agency Technical Comments on
the Pebble Pr OA-2017-00271)

~ Preliminary Final EIS

Curyung Tribal Council’s comments on cooperating agency meeting
notes for meetings held on March 9-11, 2020
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PEBBLE PROJECT

ENVIRONMENTAL IMPACT STATEMENT

TECHNICAL MEETING NOTES
DAY 1 —MARCH 2020

DRAFT FOR DISCUSSION

Project Name: Pebble Project EIS

Date: March 9, 2020

Time: 8:30am-3pm

-+ Commented [Curyungl]:

i Curying Tribal Council submits these comments and redlines on the
i March 9, 2020 Technical Meeting Notes; based on‘otir recollechion
d our niofes from the meeting:

Location: The Megan Room, 6591 A Street, Anchorage

Subject: Cooperating Agency Technical Meetings, Day 1

Introduction: Safety, housekeeping, opening remarks

Sasha Forland, Wes Cornelison, Nancy Darigo, Cara Wright, Lindsey
Flagstad, Arika Mercer, Tara Bellion, James Dietzmann

ACHP

No attendees

BSEE

John McCall

Curyung Tribal Council

Courtenay Carty, Peter Van Tuyn, Gayla Hoseth

EPA

Molly Vaughan, Matt LaCroix, Betsy McCracken, Cindi Godsey, Palmer
Hough, Patty McGrath, Amy Jensen, Michael Kravitz, Joe Ebersole

LPB (Jade North)

Bob Loeffler

Nondalton Tribal Council
(represented by NARF)

Megan Condon, Bruno Ridolfi, Wes Furlong

NPS

Buck Mangipane, Brooke Merrill, Kerensa King, Sharon Kim, Paul Berger

State of Alaska (SoA)

Kyle Moselle, Ron Benkert, Lee McKinley, Lee Borden, Gary Mendivil, Josh
Brekken, Ed Weiss

USACE Shane McCoy, Katie McCafferty, Sheila Newman, Heather Markway, Bryan
Herczeg, Melanie Collyer

UsSCG David Seris, Jim Moore

USFWS Douglass Cooper

PHMSA Robert Guisinger

Action ltems

-{ Commented [Curyung2]:

General USACE to send summary of changes from DEIS to PFEIS to CAs (done via email in the
morning).

Wetlands/Water AECOM to look at the characterization of climate change trends between Sections 3.16

Quality and 3.22.

Wetlands AECOM to discuss with USACE about how to characterize wetlands impacts from
groundwater drawdown in the cumulative effects expansion scenario.

Fish AECOM fto clarify the use of different fish stream datasets in the document.

Fish/Wetlands

AECOM will look at the baseline data for riffle and pools and use consistently through
sections or give explanation of why consistent data were not used.

Wetlands AECOM will review the discussion of intensity/magnitude in context in the wetlands
section.

Fish AECOM will look at the discussions of the four factors in the fish section to make sure the
appropriate language is used.

Wetlands AECOM will check the language in the wetlands section and make sure it is clear how the
impacts were determined.

Wetlands AECOM will carefully consider the language used in wetlands fragmentation; clearly
define and clarify methods.

Wetlands EPA will provide references about wetlands fragmentation.

Vegetation/Wetlands | AECOM will check language about fugitive dust to make sure methods are explained

accurately.

ED_0054471_00029347-00005

i Coryung notes that these “action tems” reflect only AECOM s take
{ onwhat should be done. As discussed in the technical meetings the
peit agencies; inoluding Curyung; d otheractions before

the release of o Final EIS. These other actions are addressed
| elsewhere In this comment package.
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PEBBLE PROJECT
ENVIRONMENTAL IMPACT STATEMENT

TECHNICAL MEETING NOTES
DAY 1 —MARCH 2020

DRAFT FOR DISCUSSION

Vegetation/Wetlands

NPS will provide references about dust deposition at Red Dog.

Wetlands

AECOM to consider how to discuss nutrient (or other parameter) changes in terms of

water quality and how it may affect downstream wetlands and/or aquatic habitat.

Project
L]

®

Additional Notes

s Curyung is concerned that PLP submitted project changes without public input. Ch

Alternatives, Process

The USACE gave opening remarks, explaining the purpose of the meeting, which is to provide dialog to
inform Cooperating Agency comments on the PFEIS.

The USACE gave a brief description of the Applicant’s Preferred Alternative and the other 3 action
alternatives discussed in the PFEIS.

The USACE will not have a preferred alternative in the FEIS, but there will be a Least Environmentally
Damaging Practicable Alternative (LEDPA) identified in the Record of Decision (ROD).

The USACE gave a brief overview of the EIS process. The PFEIS was sent out to Cooperating Agencies
for review and comment, and 38 tribes (which is not required by NEPA).

The USACE summarized the roles of the three federal agencies that will use the Joint ROD as a decision
document (USACE, USCG, and BSEE). Curyung Tribal Council (Curyung) noted that USCG and BSEE
were not in the room (note: USCG was on the phone, and BSEE joined later that morning).

The LPB asked about the practicability of Alternatives 2 and 3 since there arsis no landowner
agreements. The USACE responded that NEPA works under a different framework than the LEDPA and
S0 those alternatrves are still analyzed in the PFEIS ng hal desling with propery owner lnsues will

ADNR requested to go over the changes from the DEIS to the PFEIS to be able to focus review. USACE
agreed to send overview of changes to CAs. AECOM also pointed reviewers to the list of changes in the
Executive Summary and Chapter 5.

ADEC noted that they couldn’t find changes in the document corresponding to their comments in the
Comment Analysrs Report (CAR Appendlx D of the document and the USACE comment response

Curyung noted that ths Ga { S isried k
changes. It would have been good to get a red- Imed version to see change

TORELL
sirme ins DEE are large and msaningful, and you should do ansinesr o ayview of the diaft B8, The
USACE responded that the process is iterative, and if the changes reduce impacts they don't typically
solicit comment. Curyung said that the stream impacts increased. AECOM responded that that was a
factor of more refi ned data qualrty

ion of res s throug . WE ich is oo
The USACE clarified that the FEIS will be released in mid-2020 and the ROD will be signed at least 30
days after the FEIS.

General Topics

Sampling frequencies/sampling extent: EPA had questions about the quality of the sampling data and the
ability to make decisions based on it. Specific discussion on fish and water quality would be under the fish
discussion on Tuesday and Wednesday.

Uncertainties: EPA noted that having more information (like on stream quality data) would help reduce
uncertainties. There are several years of data with varying spatial extents. There could be more
discussion about that in the sections to help reviewers understand exactly what and how was analyzed.
AECOM responded that some data has been moved to appendices. Asked for specific to determine the

best way to address this concern.
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- Commented [Curyung3):

Curying notes that the pact presen‘ra‘rloﬁ of (‘hanges 1o the PPT:IS
fromy the DEIS makes review
the tesponse to comuments; fails toiinclude mforma‘rmﬁ aboutthe
soureeof each statement of coneern Curyung’s panme does not
appear-oncein the PFEIS Appendlx D, leadmg s to believe that
none of:the Tribe’ i the PFEIS:
Coryung supgests specific changes fo Appendix D fivour technical
comimentsattached mithis package:

Commented [Curyungd]:

This is one example of anon=sequitur response to a coopeiating
apency comment the fac‘r is ‘rha‘r evenunder the Corps’ amﬁmal]y
andamour Vi sope of impact teview, the
impacts fo streams foi exa.mpk increased by ~25% between the
Draft EIS and the PFEIS:
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PEBBLE PROJECT TECHNICAL MEETING NOTES
ENVIRONMENTAL IMPACT STATEMENT DAY 1 - MARCH 2020

DRAFT FOR DISCUSSION

s Standard stream network data: USACE noted that there was an effort to make the stream figures not too
busy and asked specifically what could be done better. EPA expressed concern that there was not a
standard stream network that was applied to all figures. Some reviewers were worried that if data were
not shown in a figure that it might not be considered in the analysis. If different datasets were used for
different resources, the request by EPA was to explain why.

s Monitoring plans: The ADF&G noted that a lot of monitoring takes place in the state process and not the
federal process, but it would be nice to have something from the applicant that says what they are
planning to do, &A3F ; ithe soncentlavel apnroas o1 PLE dossn’t give the Chs much o g
on and “highly reto i on monitoring plans. USACE added that the level of information
needed for the federal process is very different that what is needed for the state process. The reminded
everyone that there will be a rigorous state permitting process where there will be more detailed
information. The further away from federal authority, the less information USACE requires for NEPA.
Curvung repesiad its obiection io his imited seops of Impact review,

s EPA asked if the USACE will require monitoring in the 404 process. USACE responded it will be in factual
determinations in the special conditions in the LEDPA and the process hasn't gotten there yet.

s  ADF&G recommends that the USACE informs the State as soon as they know what they will require for
monitoring. USACE said there is a lot of monitoring required for compensatory mitigation, but things like
wildlife monitoring are further away from authorities but are committed to by applicant.

s ADF&G noted that there is a perception that the analysis for the three action alternatives wasn't as good

| as it was for the Apglicant’s Propoyed Allarmalive {APA}. For instance impacts to Amakdedori are detailed

but not Diamond Point. That is problematic because it is hard to make comparisons.
e lach of deleilnakes 1t hard v somvars altemaiivas,

s  Curyung pointed out that the beneficial impacts in the EIS are well-laid out but not the adverse effects,
and that can show a skewed analysis.

e Curyung asked about the National Historic Preservation Act Section 108 process and if that information
will be used in the EIS. USACE responded that they are parallel processes, but the Section 106
information will inform some of the EIS analyses. The Programmatic Agreement will be an appendix to the
FEIS.

e Curyung questioned the analysis focusing on the project footprint. There will be big impacts downstream,
especially if there is a spill. The USACE responded that the analysis considers the footprint of the project,

1 review,
e  Curyung brought up that the discussion keeps referencing ‘the reader’ but the document is being written
for decision makers, and so it should be focused on adding the information they need, not the public.

Climate Change

s  AECOM summarized the ways that climate change is addressed in document in three ways 1) effects of
climate change on project infrastructure, 2) project-related greenhouse gas emissions, and 3) effects of
climate change on the environment. That is lined out in Sections 3.1 (analysis framework) and 4.1
(section by section summary of how climate change was discussed). Each resource topic addressed
climate change in individual sections as appropriate.

= EPA noted that the climate change discussions didn’t seem to match across the resources. Specifically
3.18 said there were no trends in precipitation, but then in wetlands section it does talk about that trend.
AECOM said they would review characterization of climate change trends in these two sections.

s Additional discussion with SMEs to take place in subsequent meeting dates by specific topic.

Alternatives
s USACE said there was a request that about vessel routes to and from Amakdedori be included in the EIS.
USACE notes that they have asked for that information and it was received in RFI 163. It will be included
in the FEIS. It also shows general vessel traffic for baseline.
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PEBBLE PROJECT TECHNICAL MEETING NOTES
ENVIRONMENTAL IMPACT STATEMENT DAY 1 - MARCH 2020

DRAFT FOR DISCUSSION

Expansion Scenario

® HOEE-AERE-G-Guastie skt if there would be other USACE reviews if the mine
expands ’ar:% gy wil < a1 USACE said yes, if there are additional impacts to waters of
the US and navigable waters there would be a new permit process. USADE said sxpansion soe
part of cumulstive affecty discusaion and as such B will netinform our shoice of LEDPA st the Py
frite ] 2wy, AECOM added that that is stated in section 4.1.

s ADF&G noted that if the mine is expanded there would be duplicate facilities and asked how that is
considered in the USACE decisions. USACE responded that they still have to go through the evaluation
process and the LEDPA. If the applicant does expand, they will submit new application. The cumulative
effects analysis is not considered when looking at the LEDPA, only the action alternatives.

s EPA asked about the pipeline under the expanded mine scenario. USACE responded that the natural gas
pipeline would be in the same place but under the road there would be a concentrate pipeline.

e EPA asked if dewatering was considered in Section 4.24 under cumulative effects. AECOM said itis in
there, maybe even a figure in 4.17 or K4.17. In the wetlands section they quantified the dewatering for the
alternatives, but not the cumulative impact. That is because there is no project-specific wetlands data for
that area. AECOM will discuss with the USACE and consider quantifying drawdown effects on wetlands in
the expansion scenario. EPA brought up that consistent data sets throughout the document would be
helpful, if some sections are using NWI and others use something higher quality. If different data are used
it should be explained.

Wetlands
s Methodologies: EPA noted that there is no explanation of what stream network was used to analyze
wetlands and fish, and so there is no way to tell if better data could be used or if all streams were
accounted for. AECOM responded that the data used was more accurate than the NHD data and is a
derived product from wetlands mapping with consistent acreage. EPA followed up saying that that
additional discussion should be in the document or pointing to the appendix where it is discussed.
AECOM responded that are different data sets. For example, for fish the data streams use data from
observations. EPA added that they should identify streams that were not sampled and explain why.
AECOM agreed to look into that clarification.
Qualltatlve functional analyS|s EFA siated

BiE dogs nat 3’3’2‘&3»29 i) be 3 rue funciional sseesament

& ( AECOM feels th|s has been mcorporated in 3 22 and 422 EPA said they would like to see
more information presented in terms of how those choices were made; why those functions. In particular
at the mine site, there was functional data collected. There was no discussion of why site-specific data
were not used. AECOM responded that there is no reference dataset available for this area. They used
NRCS functions because it presented a standardized treatment. EPA suggested using the site-specific
data, and explain what was used better.

s EPA asked about the regionally important wetlands data, and how it was decided what wetlands were
determined regionally important. AECOM responded that it was a synthesis based on comments received
from scoping, then they developed a framework for analysis. It is also meant to accommodate special
aquatic sites. EPA questioned how that framework was developed and the interpretation. They
recommend the document explain what is important, what is more important, and why. 8ECOM ¢
that the ‘regionallv § ean other w wde e nol imporiant loe EFA gueshionad
t'\e use of this | ds are cullurally imponant ake, due o plants, and

gional Boslogizal Knowisdge telis us that
watiands B ted- Any disruption has a significant
impact. [¥ o some i : 5011 seem o be adequalely acknowlndged in
the PERIS. When asked where they go to tradltlonally harvest, they will not be forthcoming with that
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PEBBLE PROJECT TECHNICAL MEETING NOTES
ENVIRONMENTAL IMPACT STATEMENT DAY 1 - MARCH 2020

DRAFT FOR DISCUSSION

information because,
HE E‘mg anLie ahs

niorme
1l athnographic

Fmr* 2%
Ly add

They ask that the group is careful when makmg statements about what is Important to the people in the
region.

e Culturally important plants: EPA asked about the possibility to attribute wetlands with culturally important
plants from known vegetation data (what plants grow in what wetlands); same comment with riffle pools.
EPA discussed how this can’t be determined with stream data, but could possibly be determined with
wetlands data. AECOM noted that the riffle pools were not determined because the data do not exist for
that area. Such inclusion of information would be very high level, so would not necessary be accurate
enough to include in a table. AECOM will think about how to clarify the discussion in wetlands and fish
regarding riffle pools.

& Severity and magnitude: EPA had a question about how the magnitude is discussed in the PFEIS; in the
case of wetlands and dewatering they believe it is not discussed adequately. 7 <

moussion orowetiands bopssts. Durslieon and permananse of impant &

LoTRs msans ih sion ihat here will be no impasiin
vell supported. There was inadequate identification of what the results of the assessment of magnitude
was, and there are no conclusions. AECOM responded that the framework is described in Section 4.1
and each resource applied the four factors of analysis in a NEPA context. There are no conclusion
categories. The data is presented in each section and quantified to the extent possible. The
magnitude/intensity are often presented as acres for a wetland resource The context of those data is in
the description of what magnitude/intensity means for that resource. For wetlands, the magnitude is
summarized by acres. EPA added that the final line is not drawn; EPA described that some sections
explain the four factors better than others. For example, the fish sections includes more specific
language; EPA provided an example and asked if this statement was conclusory rather than an
assessment of impacts. AECOM will look at language in the wetlands section for magnitude/intensity, and
at the four factors assessments |n the flsh sectlon «FOQM oy Tﬁ(i it o ineasin fiom

% soiof mpacts and less

od sueRe doe“ et eih A vou o come e eonsiusions aanL i ot fsh in an ovaral

o, ARCGOM We will be clear what we are saying and wh at st saving.

s EPA askedif dewatermg is a direct or indirect impact. AECOM responded that it is direct. EPA asked
about the drawdown of 3 feet, and why that is not discussed. AECOM responded that it has to do with the
sensitivity of the model. Drawdowns in those small changes (three feet) are not picked up in the model.
With seasonal fluctuations, this is appropriate. EPA noted that if the drawdown is going to be maintained
at 3 feet, that could result in a loss of wetlands function, not just a diminishment. AECOM clarified that the
impacts were determined by the type of wetland, not the drawdown. AECOM will check the language in
the wetlands section and make sure it is clear how the impacts were determined. AECOM added that the
groundwater model information is discussed in RFI 1080.

» Fragmentation: AECOM noted the method developed, and what are not being considered fragmented in
the PFEIS. EPA noted that it would be helpful to have a better definition of fragmentation and how it is
discussed and analyzed. Hydrologic connectivity is only one element of fragmentation so if that is all that
is used it should be clariflied. USACE noted that they tried to stay as quantifiable as possible, and stay
within authority. EPA said they can point to some literature on ways fragmentation is addressed, but there
is a lot of literature out there about fragmentation from roads. It's not clear if those wetlands would be
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PEBBLE PROJECT TECHNICAL MEETING NOTES
ENVIRONMENTAL IMPACT STATEMENT DAY 1 - MARCH 2020

DRAFT FOR DISCUSSION

considered fragmented in this analysis. AECOM will review language in the wetlands section to be
specific about what fragmentation definition and analysis means in this EIS, and will include language
about other fragmentation definitions from EPA literature and be clear that this document does not include
expanded/other definitions.

Fugitive Dust
s  AECOM gave a brief overview of the analysis of fugitive dust as it applies to wetlands, highlighting that
the model is based on projected depositional rates and utilizes a 330 #t buffer around the project footprint
was utilized for assessing impacts to wetlands. Indicated the dust deposition model suggest that there is
limited amounts of dust deposited outside of the 330 ft buffer and does not justify expanding the boundary
past 330 ft.
s EPA suggested that the 330 ft boundary may not align with the air dispersion model which should be
| incorporated into the wetlands analysis. EFA siated the 330 impact sssumption may nol reflect astudd
sonditens on ths ground, EPA suggested that the dust impact analysis area should be informed by the
dispersion model and expanded as needed, referencing Red Dog Mine as an example of reaching areas
| far from the Mine Site. NF'Q stated thal npasis oould gt en for much longer durgtion and seops han
snahzed, evpasially 1o moss, livheng, carboy, grountheater 5::3(?1 g, sie, EPA agrees with NPS,

s  AECOM notes that Red Dog Mine had an issue with concentrate dust shlpped in open containers (the
applicant is not proposing open containers; this practice was discontinued at Red Dog) and is not a good
proxy. AECOM also notes that this issue has been carefully reviewed and is informed by the best
available science which suggest that the 330 # buffer is adequate, incorporating literature previously
provided by CAs.

s  Curyung asked for clarification regarding whether impacts related to fugitive dust are being deferred to
the state permits or under USACE authority and suggested that this distinction be made very clear in the
EIS. The USACE clarified that dust is considered a secondary indirect impact but state permitting will
require more detailed and specific information to look at the issue.

s EPA suggested that the dust analysis should include a quantification of the amount of road dust
generated and NPS expressed concerns regarding the impact of metals in dust deposited resulting in
impacts to other resources, such as groundwater.

s  AECOM clarified that dust dispersion modeling, including the mass of dust, was performed for the mine
site and incorporated into the analysis of the EIS across several sections. AECOM also indicated that the
330 ft buffer was applied for wetland analysis only and that impacts to other resources, such as water and
soil, were examined based off the dispersion model and not limited to a buffer.

Water Chemistry and Wetlands

» NPS raised concerns that direct discharges of effluent water into streams may result in large impacts to
wetlands suggesting that changes in water chemistry (various parameters) as a result of effluent
discharge would adversely impact wetlands.

»  AECOM indicated that the EIS examines impacts to water quality and hydrology and that it is not clear
how effluent discharge would impact wetlands. AECOM notes that all discharge would be expected to
meet the applicable state water quality criteria prior to discharge.

s EPA clarifies that although effluent may meet water quality criteria, alterations of water chemistry could

Stl" result in lmpacts to wetlands. Agg ko) 53‘1‘« the guestion is whether the prolasl allers
i o Thars i3 no snabysis of this in PREIS. Would 4
s ¢ EPA suggest that they have seen analy5|s of

water chemlstry alterations handled in different ways in different EISs and notes that this discussion could
be held durmg water quahty portlon of the technlcal meetmgs M"RR & M
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s NPS noted that they were not able to find information that quantifies how much downstream habitat would
be degraded as aresult of nutnent deficiencies in effluent discharged into the headwaters of stream
habitat. MFS 2 b o addrass wal ikt o PRI cannad sonslude
no impas weib 3 L This e 8 dust and suin for exgamplis,

e EPA said that if flow modeling examined flow contributions, it seems that it should be possible to model
nutrient levels.

e AECOM indicated that this is something they will review. Additional discussion may take place under
Water Quality topics on Tuesday.
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Project Name: Pebble Project EIS 1 Commented [Curyungl]:
Date: March 10, 2020 Curyung Tribal Couneil submits these commentsand redlines on the
Time: 8 30am—5pm ‘March 10,2020 Technical Meeting Notes, based onour recollection

T i andonr notes:from the meeting. i

Location: The Megan Room, 6591 A Street, Anchorage ! i
Subject: Cooperating Agency Technical Meetings, Day 2
Introduction: Safety, housekeeping, opening remarks, ground rules

Atlendees and Affiliation:
AECOM and subcontractors Bill Craig, Elizabeth Bella, Jim Munter, Jessica Evans, Allison Payne, Dan
Delaney, Sasha Forland, Wes Cornelison, Nancy Darigo, Cara Wright, Arika
Mercer, Tara Bellion, James Dietzmann, Mike Gray, Richard Henry, Sagar
Thakali, Tom Damiana

ACHP No attendees

BSEE John McCall

Curyung Tribal Council Courtenay Carty, Peter Van Tuyn, Gayla Hoseth

EPA Molly Vaughan, Matt LaCroix, Betsy McCracken, Cindi Godsey, Patty

McGrath, Amy Jensen, Michael Kravitz, Chris Eckley, Barbara Butler, Jay
McAlpine, Karl Pepple

LPB (Jade North) Bob Loeffler

Nondalton Tribal Council Bruno Ridolfi, Wes Furlong

(represented by NARF)

NPS Kerensa King, Sharon Kim, Paul Berger, Krista Bartz, Brooke Merrill

State of Alaska (SoA) Ron Benkert, Lee McKinley, Lee Borden, Gary Mendivil, Josh Brekken, Ed
Weiss, John Clarke, Cathe Heroy

USACE Shane McCoy, Katie McCafferty, Sheila Newman, Heather Markway, Bryan
Herczeg, Melanie Collyer, Ashley Kraetsch

UsCG David Seris, Jim Moore

USFWS Douglass Cooper, Angela Matz, Catherine Yeargin, Veronica Varela

PHMSA Robeit Guisinger

- Commented [Curyung2): :
| Curyung notes fhat these “action items” reflect only AECOM s take |
| on what should be done. As diseussed in the technical meetings the
| expert agencies, including Curvimg, requested other actions before

AECOM to re-examine the language pertaining to the PDO and make sure it is clear.

AECOM to examine the 95" percentile and compare it to first flush data and to review the i the release of 4 Final EIS, These othier actions are addressed :
temperature corrections in geochemical source data and if needed, update the { elsewhere in this comment package. i

uncertainty discussion.
AECOM to add more discussion of chemistry of toxicity testing sample test waters to text.

AECOM will update Table 4.15-1 to clarify that dam safety factors are preliminary.
AECOM to review language in the dust section of the EIS for clarity.
AECOM to add discussion of methylmercury to spills section.

Additional Notes
Surface Water
s NPS questioned the discussion of Pacific Decadal Oscillation (PDO), as His not supnoted in ragent
Heraturs, and recormmended use of other models and to look at more recent literature. AECOM
daed thay have seon the recont ilsralre NPE cliss, il noted that PDO is established science,
and is not a model. AECOM will re-examine EIS language to make it clear that when PDO is mentioned,
data is from other sources/models, not from PDO itself (action item).
Groundwater
s NPS recommended including further information on monitoring plan for groundwater cone of depression.
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AECOM gave overview of the issue and the Applicant’s plan, informed the CAs that i s only e
; t. and noted that details of monitoring program would be worked out with DNR
aske 1 mechaniam bt placs in plans? TNR
that 3 mgnt i H £
has enforcement through the Water Use Agt Curyung stated that deferral of details of monltormg plan is
inappropriate because it implies that details of groundwater are not important. AECOM noted that
monitoring plans would be developed once the area is dewatered, as the reality of groundwater flow will
not be completely known until the area is dewatered. Lake and ParrdnseiaPaninsula Borough noted that
it's like an adaptive management plan, the details would be worked out as the project is developed. FWS
suggested providing examples of other monitoring plans, or if there are no examples, then provide
hypothesized examples. £FA stated they had conosrns abhout the laok of detall for monitoring plans,
noted that eonceptus! plans are challenging o bass raview on, and aaked thal a3 much information a8
possibie be ncluded in the E18. EPA noted that it is not uncommon to have conceptual plans only, but it's
helpful to have as much detail as possible, and that the EIS should note regulatory authority for the plans.
Curyung expressed concerns about whether thrs could be achreved statmg that is the pro;ect would be

a robust
¥ Frogra
roonas 1 supnosed o be ohust
Water Quality
l e EPA noted many unceriainties inthe shemical release raies and questioned the non-conservative

chemical release rates used in the water quality modeling regarding excluslon of the flrst ﬂush data,
noting that it could underestimate release of metals. EFA wall ads % it
i e not ;snea’t}t

ensral 33 metals wont Jec rSAR8 8 8 0%, and sme may sven ingraase, AECOM
will compare first flush with 95th percentile values and review uncertainty discussion. EPA also noted that
temperature corrections data may not be appropriate, providing specifics on laboratory methods and
asquations applied. AECOM will review this. EPA agrees that more discussion in the EIS would be good,
but notes that EIS may need to show how uncertainties might impact conclusions. Curyung said they
have the same comment as the EPA_and suestioned the reliabilty of conclusiong, and jasked to please be

clear about what the EIS is doing/not doing.

s EPA requested discussion of the impact of sulfate releases on downstream methylmercury production.
EPA expressed several points about how this topic was addressed in the EIS. AECOM noted that they
will review the EPA comments on methyl mercury. Later in the meeting NPS brought this up again, and
asked, regarding levels of dissolved oxygen, if any of the samples were from wetlands, as that is prime

area for anoxm condrtrons NF‘ > noted thers e dalz qeps nsame Sim ie;a*iers Given PLF s aliemative
i t 3 on a rouls thatis no lon wroach., AECOM to review, t,\a*
b @ further f wark,

e USFWS noted that there was no mention of potential increase in mercury methylation in the spills section.
AECOM to address this in the spills section (action item).

e EPA questioned the representativeness of samples used for toxicity testing as a basis for predlctmg
' impacts of concentrate, tailings, and process water spllls in the spills chapter

ales as to ohy tokicily louts are repreventative of the binger picture, as
:, AECOM will add more discussion of uncertainty to the text.

¢ EPA commented on the exclusion of erosional processes on the impacts of fugitive dust on water quality,
noting that a lake was used as a surrogate for a stream system, and that the mobility of dust could be
underestimated. AECOM noted that a conservative approach was taken. AECOM will review language in
the dust section for clarity.
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= EPA mentioned evaluating potential interactions among stressors related to the mine (e.g., considering
how flow changes will affect sedimentation). AECOM and EPA agreed to postpone discussion until
Wednesday under the fish topics.

s NPS noted that they will recommend in their formal comments clarifications or further summary of sources
in order to make the field studies and analysis more accessible to the public reader, and also
recommended a series of minor changes to the analysis to better incorporate best available science.
AECOM will review their specific comments on PFEIS when received.

s NPS recommended a correction to predicted increase of air temperature based on the 4th National
Climate Assessment, noting that the temperature change prediction is dependent upon the particular
emissions scenario, and ranged from a 3-5 degree increase. AECOM will review their comments.

s NPS noted surface water sample locations from Lake lliamna are not within the PFEIS applicant's
preferred alternative ferry route and recommended acknowledging this as a data gap. AECOM will
review.

s EPA asked if additional evaluations regarding water treatment are planned to occur before the FEIS or as
possible mitigations to reduce uncertainties, and inquired as to level of certainty for EIS. AECOM noted
that nothing else planned before FEIS. EPA noted that water treatment has not shown to be viable at the
proposed Pebble scale. The EPA asked the USACE if they are comfortable moving forward with FEIS
with this technical uncertainty about water treatment? USACE replied yes. EPA noted that the water

pond would allow for storage up to three years to allow for changes to water treatment, and stated that

EIS should evaluate whether changes would be possible within three years. USACE said to table the

discussion. EPA noted that if the FEIS moves forward with uncertainties, the document should present

potential consequences if the treatment is not attainable. EFA asked bow USACE wo\aid a’:ﬁ(it 284

changes 1o the WIP approach that may some it iater work? AEM

Lat 5 lable the WIF shang

streamflow input_for thoss thres vearg? &

» EPA noted that there could be a potential gap regarding groundwater model parameters. AECOM noted
that groundwater/surface water interactions were considered.

e EPA asked about habitat conditioning from effluent from water treatment; temperature and dissolved
oxygen are considered, also consider ion concentration? AECOM to consider adding as mitigation.

s EPA noted that they will have more comments on water topics to come; still a concern with water
treatment; EPA may want another meeting.

e  Curyung noted that they appreciate the changes from DEIS to PFEIS and that new models are complex
and they need more time to allow experts to review; they are very uncomfortable with water treatment
uncertainty which would be one of the reasons for revised/supplemental EIS; new numbers in water
balance hgve inoreassd from the DEIS and leads to higher risk; unprecedented volumes of water to treat

environment so critically connected to that water volume; don’t understand lack of detail :
e uncertaintes, the BES should betler sxpiam ins uncenaintiss and visky; expanded deve pment
scenario would be 53 million gallons/day; that PLP has not committed to not using cyanide under the
expanded mine scenario is another red flag; they have serious concerns; EIS should be clear about
limitations; tribe has to live with consequences of uncertainty.

Air quality
e EPA felt that there are still some incorrect emission factors. AECOM to review.

e EPA mentioned the proposal for the ambient air boundary and recommended additional documentation.
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They noted the application would have a proposal for boundary and they suggest including the proposal
in an appendix. EPA also noted that the proposed boundary would have fo follow new EPA regs and
should be clsarly idenified. AECOM noted that the air boundary would be determined by the state.
AECOM to review.

e EPA discussed NO2Z impacts at the Dimond Point Port site alternative, stating that the analysis provided
in the PFEIS shows possibility of impacts at Dimond Point port alternative potentially above standards.
EPA noted that the use of a conservative model alleviates some concern; EPA suggests modeling
Diamond Point port where there is data. AECOM to discuss.

e EPA had questions about a source cited for aircraft emissions. AECOM noted that the source is specific
to tiered engines and is commonly used in NEPA.

Spills
USFWS raised concerns that there was no discussion of the potential for Mercury Methylation in the spills
section of the PFEIS. AECOM indicated that this discussion could be added.

e EPA raised concerns regarding the representativeness of water samples used for toxicity testing as a
basis for predicting impacts in spill scenarios. EPA noted that the sample appears to be based off the
non-gold tailings and would like additional rationale for the use of this water sample. AECOM indicated
that the laboratory sample was from non-gold plant tailings and was meant to represent worst case
scenario therefore was a conservative spill scenario proxy sample. EPA indicated that they believe the
spills section should include text describing the samples.

e ADNR indicated that they had questions and concerns pertaining pipeline freezing protection and would
be submitting more comments formally. AECOM noted where information pertaining to pipeline freeze
protection (burial) is located in the EIS.

e NPS recommended inclusion of information pertaining to species and biological community assessment
areas located downstream of the Lower Cook Inlet for the affected environment analysis for spills.
AECOM requested further information and clarification from NPS regarding species for inclusion. NPS
indicated that their experts would send information to AECOM for review.

e NPS expressed that a mass balance analysis should be incorporated into the EIS. AECOM clarified that
mass balance was examined and is discussed in section 4.18 of the EIS. NPS also noted concerns
regarding environmental consequences following multiple stressors in the spills section and suggested
that there are additional references they could provide pertaining to impacts on coastal regions.

Tailings Dam Stability and Failure

e EPA asked for clarification on discussions of factors of safety in K4.27 vs K4.15, and whether statements
pertaining to the factor of safety in the EIS were still accurate. AECOM clarified that in sections 4.15 and
K4.15 that safety factors are presented for specific conditions and based on conceptual design only.
AECOM indicated that statements in the EIS pertaining to the factor of safety are accurate and include
discussions of uncertainty as applicable. EPA noted AECOM may consider editing table 4.15-1 to clarify
that factors of safety are preliminary, AECOM agrees.

e AECOM reviewed an EPA comment pertaining to additional studies and information regarding the tailings
dam design and whether there are design changes that could reduce uncertainties. AECOM indicates
that no additional studies are planned prior to release of the FEIS but studies would happen at a later
time for State of Alaska dam permitting. AECOM noted that design changes would likely be minor
changes that would be developed as more information becomes available, noting that this iterative
process is a standard industry approach to dam design. EPA noted concerns regarding tailings
uncertainties such as whether tailings segregate as expected. AECOM noted that the design engineers
suggest that tailings should segregate and that bench scale testing would test the segregation abilities as
part of final design/State of Alaska dam permitting. EPA suggest that it may be wise to consider
cycloning of tailings into the analysis. AECOM indicates they will consider it. TRA asked # USATE can
requirg bench fesiing o confirm the loilings ssgreastion, AECOM: Benchi testing sen he dong and w

i be
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e Curyung noted uncertainty pertaining to the stability of the tailings dam and the safety of the dam.
Curyung indicated that they are uncomfortable with the level of uncertainty pertaining to dam stability and
the analysis of potential failures. USACE clarified that dam failure scenarios were analyzed, but not worst
case scenario failures that require lengthy causal chains. Curyung notes lack of confidence i in dam

| design, citing an AECOM tech memo (AECOM 2019n) which highlighted concerns of 3

; of embankment failure. AZCOM: Vary uniikely 1o happen, Additions! dasig
foviable with our speroagh,

be dons,

s AECOM addressed a question from the EPA as to whether additional information on TSF design would
| impact the concluslons of the Faiiurs M 3 Analyeis (FMEA} eeorkshion hald in Qoloher 2818,

ERM 2018 : 1 a Nl Taibire analvsia s g
b CONC s and unes areund segrs y. EPA elaborated that the
comment pertains to remaining uncertainty and suggested that failure scenarios for the bulk TSF should
be analyzed. AECOM indicated that FMEA workshop analysis was based on the available conceptual
design and that expansion of preliminary work would likely not change the conclusions of the FMEA.

EPA raised questions regarding why the FMEA did not include assignment of confidence levels to the risk
ratings. AECOM noted that confidence levels were not addressed for individual failure modes in the
FMEA due to the conceptual nature of the design. AECOM also noted that the FMEA was an EIS-Phase
FMEA and was not intended to be a full risk assessment as would be required by the State dam safety
program.

e Curyung raised additional concerns regarding dam safety and suggested that USACE should require
more than just a conceptual design, riniing thal the snalvels and design s nol s robus! aporaach o
addresaing and analveing the visks. Curyung raised further concerns regardlng uncertainties in the dam

design. AECOM clarified that the uncertainty pertains to detailed aspects of dam design, not the design
itself, and that uncertainty would continue to be reduced as design advances. There was discussion
across the room as to when it is typical for dam design to be evaluated in more detail. USACE noted that
they do not require the same level of detailed dam design as the State of Alaska, as dam safety is not
under the Corps authority, but rather that of the State.

19 compaunded by
; =ia. EF & again asked about the lack of confidence
levels in the FMEA and aaks ARQOM o address FMEA confidenye levels. AECOM noted that
confidence levels are addressed in the FMEA final report. EPA suggested that if sounds ke there arg
b confidencs levals and the analysis should go a step further, however AECOM indicated that this

would be part of the dam safety review and not necessary for the EIS. Laks andd Peninsula Borough

agked why notal lmaslidentify some of e pra

s hara?

o Curyung questioned what the downside to doing full dam failure analysis would be. Curvung sshed what
s tha aadin i fo do o full fadurs anabvsis It the foce of soomuch 1 anving i
dene from local peopds and sxpans? USACE indicated that the FMEA did not identify a mechamsm for a
complete catastrophic dam failure and such a failure was deemed to be extremely unlikely; also as per
the USACE interpretation of NEPA guidance they are not to analyze extremely unlikely events

CAECOM and UBACE
Tweas ave ,sE‘abis\ o ar

TAIC
Tyl QY

idancs in the analesis s unde

il and D|ese| Spllls
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s NPS expressed concerns pertaining to the analysis of spill risks from tank barges z
the spenilic ssenaries shessn. NPS indicated that data used to evaluate tank barge spills used a different
type of marine vessel than would be utilized in the Pebble Project. NFS siated thal under the aurrend
snabyeis, s har get g sense of the polential impasts and svaluais the choioss et can be mads
betwasn all sa. USFWS commented as to why certain volume diesel spill scenarios were selected
for analysis rather than others. USFWS suggest that there needs to be a better description in the EIS
regarding what spill scenarios were evaluated and what they mean. AECOM to review the information
regarding tank barge spills and spill scenarios.
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Project Name: Pebble Project EIS o Commanted [CaryunatT:
Date: March 11, 2020 ;

ime: 8 - Curying Tribal- Commeil submitsil dredli the
Time: 8:30am-Spm i March 112070 Techni ing Notes hased tion |
Location: The Megan Room, 6591 A Street, Anchorage i and our notes from the meeting, ]

Subject: Cooperating Agency Technical Meetings, Day 3
Introduction: Safety, housekeeping, opening remarks, ground rules

Attendees and Affiliation;

AECOM and subcontractors Bill Craig, Elizabeth Bella, Jessica Evans, Allison Payne, Dan Delaney,
Sasha Forland, Wes Cornelison, Nancy Darigo, Cara Wright, Arika Mercer,
Jonathan King, Jim Munter, Mark Allen, James Dietzmann, Kaley Volper,
Andrew Fisher
ACHP -
BSEE John McCall
Curyung Tribal Council Peter Van Tuyn, Courtenay Carty
EPA Matt LaCroix, Betsy McCracken, Mike Kravitz, Amy Jensen, Patty McGrath,
Joe Ebersole, Palmer Hough, Michelle Davis, Cindi Godsey
LPB (Jade North) Bob Loeffler
Nondalton Tribal Council Bruno Ridolfi, Ysabel Diaz, Monty Rogers
(represented by NARF)
NPS Sharon Kim, Kerensa King, Krista Bartz, Kelsey Griffin, Brooke Merrill,
Rachel Mason
State of Alaska (SoA) Kyle Moselle, Ron Benkert, Gary Mendivil, Josh Brekken, Lee McKinley, Lee
Borden, Ed Weiss, Alyssa Miller, Robin Dublin
USACE Shane McCoy, Katie McCafferty, Sheila Newman, Heather Markway, Bryan
Herczog, Brandee Ketchum, Ashley Kraetsch
Usca David Seris
USFWS Douglass Cooper, Catherine Yeargan, Angela Matz, Kevin Foley
PHMSA Dave Hassell
- Commented [Curvung2l:
Curying-notes that these “action items” reflect only AECOMs take
Fish AECOM to consider quantification of dust from vehicle traffic. on what should be done. As discussed in e technical meetings, the
expert apencies; including Curvimg; requested otheractions before
Fish AECOM to review NHD and wetlands stream mapping data layers. the release of a Final EIS. These other actions are addressed
Curyung to send figure showing fish distribution/portfolio effect to USACE and AECOM. sheewihere in this comnent package.
Fish NPS to send monitoring data regarding Newhalen River salmon escapement to USACE B %}?mmenged [Curyung3}:
and AECOM. is figure is foumdiin:
Fish Additional AECOM SMEs will review the source Wobus et al. 2015 as per streamflow Sean R. Bretman, Daniel E Schindler, Timothy T Cline, Timothy E.
data. Walsworth, Greg Buck. Diego P Fernandez Shifting habitat
Fish AECOM to clarify discussion of multiple stressors and potential synergistic effects on fish, and fish o o Dasing Stdene 2019,
including uncertainties.
Fish AECOM to incorporate 2018-2019 Bristol Bay Commercial Fisheries Data into the EIS. Cinryung has also attached fhis study to ous commients on the
Fish AECOM to clarify discussion of modeling and verify accuracy, including disclosure of Frehonen Dol BB
uncertainties and model limitations.
Fish Review the analysis of water quality impacts to salmon homing abilities.
Wildlife AECOM to add discussion of historic shorebird colonies and marine mammal haul outs
farther south in Cook Inlet.
Wildlife NPS to send reports to USACE and AECOM on historic shorebird colonies and marine
mammal haul outs farther south in Cook Inlet.
Wildlife AECOM to revisit the disclosure of impacts pertaining to brown bears.
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Wildlife AECOM to review daily vehicle traffic information in the EIS.

Wildlife AECOM to add a description of the pipeline support berm proposed in lliamna Lake to the
EIS.

Wildlife AECOM to review use of Koktuli for recreation float trips.

iy ; :i. AECOM noted that culverts would be desxgned as appropriate for ﬂsh
populatlons. EPA requested information as to who maintains roads/culverts in post closure, stating that
the quality of monitoring would likely decline and lead to failed culverts; acknowledged that there is low
risk of culvert failure during active operations, but that the risk of culvert failure in post closure is not
accounted for and that thus the EIS underestimates risk to fish. EPA also noted that crossings are
abundant and that the EIS implies impacts only during construction; minor impacts at a large number of
crossings can result in cumulative impacts that are not disclosed. Lake and Pen Borough noted that other
EISs such a3 Red Dog and Pags do not go into detail on culverts. EPA noted that science and NEPA
advances and ElSs get longer, so now it is appropriate to address issues. Lake and Pen agreed.

fact specific gnalysiz, hat this isaue s Impottart and we agrss
with EPA that the oonclusions are pot supporied in the reuprd.: Tribes rely on salmon so it is appropriate
to have high burden on salmon for this EIS; they are last remaining salmon-based culture in the world.

& ADFG notes that Red Dog road is state road that would be maintained, different situation with Pebble
road as it is unknown as per maintenance after closure; some mitigation deemed unlikely in the EIS but
the State would regulate to modern design standards so some of this mitigation is not unlikely; the State
is encouraging bridges where possible.

s not that

ADFG notes that s best I desdgn Tor fish passage evenywhere Tish are not dogut

S0NE sxot st for fis

felufy=tan :md noies 'm'
surmulative imp

Production of dust from vehicle traffic
e EPA stated that the amount of dust produced would be high and an estimate of tons of dust produced per
year should be made; USFWS agrees with comment and notes that the EIS needs more discussion.
ADFG suggested also looking at impacts of potential mitigation, such as spray used and potential runoff.
Coast Guard notes that fugitive dust impacts from runoff from bridges should be addressed. AECOM will
consider quantification of dust from vehicle traffic.

Justification for the assumption that effects downstream of road crossings will only occur within 0.25 mi

downstream
e AECOM stated that this area is where anticipated extent of potential effects would be expected, not
including failures. USFWS noted that this is reasonable, but EIS need to address any new conclusions as
pertaining to dust.

Recommend including a figure indicating tributaries that would be impacted directly by mine
development.
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s AECOM noted that several figures in EIS show this, and asked what kind of figures are requested. NPS
requested a single figure that shows all impacts with a clear indication of which tributaries would have
permanent change. EPA noted that it would be valuable to have a combined network map showing where
fish are/are not, similar to that in wetlands section. AECOM will review NHD and wetlands stream
mapping data layers.

o AECOM noted that it has not been determined there are streams at the mine site that have ot been
surveyed for fish. AECOM is reviewing.

= There was additional discussion across various agencies noting the variability of fish presence in streams
over time and the difficulty of obtaining accurate data. ADFG noted that it is best to design for fish
passage even if the limited data doesn’t reveal fish presence because at some time there may be fish.

Recommend bolstering or removing unsupported conclusion of lower quality/low use habitat.

»  AECOM noted that they did not want to imply that it is low quality habitat, but lower quality compared to
downstream habitat where there is abundance of fish. NPS noted that lack of fish doesn’t equal poor
quality habitat. EPA stated that EIS language comes across as saying habitats that would be directly
impacted are of low quality; downstream habitats would also be altered by project from indirect effects;
the EIS diminishes the importance of direct impacts and does a poor job of describing secondary impacts.
NPS noted that cumulative effects are stated to be minor to moderate and that these impacts are not
captured by cumulative effects table; cumulative effects analysis not adequate; cumulative effects
impacts are just addressing past and present actions and RFFAs, but should instead address whole
system. igever-go uiyung agrees that cumulative effects should not be considered minor to moderate, and
that this _cannot be justified with the l|m|ted scope «EUSACE s ap >l‘ g e s 9
e g perm 1 (ex shekawh
invanis of the vlacement ol fill in walgrs ol the U
surulative Impasis resulting fronthe slacement of

Recommend providing information about aguatic habitat and fish along transportation corridor roads.

e AECOM noted that this topic has already been discussed and asked what else agencies are looking for.
NPS stated that there is missing information on smaller streams and asked to make sure that information
at road crossmgs is complete MNP >t" g s g

savs that ¢

. :gor (g showed a chart that shows the challenge to
documentmg ﬂsh presence (rllustraﬂon of portfolio effect), noting that fish presence varies by year and the
difficulty of accurately characterizing fish presence on those corridors. USACE ashad Curvung to provide
e fustration and supsoriing studies. ADFG agreed with statement; biology of fish in lliamna drainage
shows that fish presence varies over time.

Recommend adding Newhalen River salmon escapement data.
¢ AECOM noted that additional information was added, and asked what else could be added. NPS stated
they would send monitoring data.

Recommend minor corrections to analysis of fish migration.
e NPS stated that they will email specific comments

Recommend that the instream flow model incorporate the projected changes to streamflow from the
warming climate in this region. Sources provided.

s AECOM noted that climate variability data is included in the model in 4.16, and that the model fed habitat
modeling. NPS and L S mentioned that the source Wobus et al. 2015 has a hydrological model for
this exact site. T s et gl 2018 provides Jorclime eam low and walsr femparaiurs,
AECOM stated that some SMEs have reviewed that source, it is in their database, and other AECOM
SMEs will review that source.

N EEA ac . " .

ool s

nally ins stant Th
of streams and hebitad postd
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- / Commented [Curyungd}:

| Awlkward sentence. ADFG, and others, including Curyung stated !
i that there are streams that were not surveved, and that some surveys |
| that were undertaken were not scientifically sound, i e hastily done :
i with a methodology not-likely to capture:acourate fish presence and
| use information
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sve thal what

impasisio
NS pann ar:d thae PREIS nesads 1o helter address this,

Recommend including a comprehensive summary of impacts of the entire project to fish in the
cumulative effects section.

sul what s known and net know
3 Sleine
ision, ind dénq the severs im0 soops 4

dosant 3 atens. EPA noted a concern about synergistic interaction, and how impacts
can amplify to produce secondary impacts; also requested more broad discussion of all impacts within
cumulative effects as per multiple stressors issue; stated the need to combine impacts to wetlands,
streams, and state potential to amplify impacts to fish. ADFG stated similar concerns as EPA. Curyung
noted that if the EIS does not address cumulative sufficiently it would be impossible for decision makers
to make their decision. AECOM will clarify discussion of multiple stressors and potential synergistic
effects on fish, including uncertainties.

® NPS noted that EIS also needs to include discussion of discharge load; 4.18 mass loading discussion is
in1g stated that there are 3 choices of direction when data is limited; 1 - ask the
Apphcant, 2 wart for state permits; or 3 - identify limitations and don’t make conclusions; with the narrow
scope and speed of process the 3™ option is the only option. EPA stated a need to justify no measurable
impact in cumulative effects analysis, and to describe uncertainty and how it pertains to conclusions.

| Recommend bolstering or removing unsupported conclusion of that habitat loss will not have an impact
on fish populations downstream.

s NPS stated that the statement that habitat is lower quality is not substantiated and that the analysis does
not support that statement. EPA agreed with that and asked if it would be possible to conduct additional
analysis to supplement current PHABSIM model analysis, and also look at synergistic impacts. Far

i sdusted on an annual basis, which s not rep

i fish hab
The mw AE‘;(. CH uend logks aly
b is, AECOM asked if there were any specific
other models EPA would suggest There was discussion of the idea of conceptual models and the
extensive data set that could be analyzed to reach preliminary conclusions, but no specific other modeis
were suggested. EPA also noted that difficult NEPA topics justify using multiple approaches, and provide
examples from other projects. EPA also asked if habitat changes could be based on other variables and if
project related changes could be quantified, noting that conclusions were reached based on discharge
and velocity alone. Curyung also encouraged the EIS 1o look at human impacts as well.

Recommend bolstering or removing unsupported conclusion of no impacts to incubating eggs or alevins
from impacts to groundwater temperature.

e AECOM noted that the fish analysis was based on the analysis of physical impacts; discharged water

would meet state and federal water quality standards NPS stated that the EIS needs evrdence to support

| the conclusions, iz, ths BI8 needs date on grounsh temperadurs o aupostt eonslusiong. EPA stated
that just because water meets water quality standards does not mean there are no |mpacts efﬂuent
temps do not match baseline and fempara changss s ¥ i
famparaiire of reveiving voler and greundwaler s kev o understanding img LW t you are doing
thave is effectively a mixing zone of several miles long; there is temperature differential that would affects
eggs in gravel; even though within range of variability does not support conclusion that there would be no
effect. ADFG stated that the issue is not as simple as warm water makes early emergence which is good;
issue needs a closer look. ADFG also noted that conclusions are not supported and that there are some
contradictions; and that the Copper River study is not applicable. EPA stated that groundwater
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amelioration is not applicable because groundwater supply would be cut off by project; there is a need to
look at interrelationship of project changes. AECOM noted that there would still be groundwater recharge
from north side and that the discharged warm water rises, and does not impact bottom of stream where
eggs are. EPA gusstionad AERGAYs sonclisions tha groundwater kcﬁc%ace o i work this WAy and
stated thal the minde! doss pot su fmm'
finding their way back ang i

account for all life stages and the long-tarm. USFWS agrees W|th EPA and ADFG regarding the totality of
impacts to be accounted for, including cumulative; notes that there are internal inconsistencies throughout
document; when discussion is compartmentalized the overall con5|stency is sidelined; need to move

| broad conversation forward 3¢ a full gisture of the impacia s ana

Revisit the issue of incorporating the 2018-2019 Bristol Bay Commercial Fisheries Data into the EIS.

»  AECOM agrees that it's time to add more recent data, and that it is simple to add and that all sections
could be updated for Bristol Bay; one challenge is that the annual management report has not been
published yet. ADFG noted that this has been a big issue in Bristol Bay and they will follow up regarding
availability of document,_ 1 is usually svaliabie in Aprll. AECOM will incorporate 2018-2019 Bristol Bay
Commercial Flshenes Data into the EIS. Curyung also requested that the EIS address the fact that the
Nushagak shi ol escapement was recently not met for first time in their memory; and also to
please include most recent ata. Quryung noted thatthe data in the FERIS
shows a2 Muishams Qoo ;

Predicted habitat suitability under modified stream flows
o EEA the aoroag s not CALBRG

few agres are sullabie, So i ALY derds
unsupnotied sondclusions, AECOM may request assistance from R2 to address issues where there seems
to be logic issues, and regarding changes in monthly vs daily surface flows and flow time series data; this
could be a potential RFI. EPA asked if the EIS can address habitat losses not accounted for in PHABSIM
modeling because the model does not capture resident fish loss in mine site, also doesn’t capture 6.71
miles of habitat in NFK fributary. AECOM noted that the model also considers quality of habitat. EPA
stated that habitat losses that are not accounted for should be noted. AECOM will clarify discussion of the
modeling and verify accuracy, including disclosure of uncertainties and model limitations. NPS noted that
the focus is on streamflow, but also need to include water quality, such as temperature, metals, etc.
AECOM stated that water quality has been considered. EF4; ihe FFEIS s not addressing songams of

offaciory impasis Iv figh. EPA stated that EIS does not address imprinting juveniles and their ability to
return to streams, noting that there would be alterations to water quality and that there is a very sensitive
balance with the chemical signature of water. Curyung noted similar concerns with imprinting regarding
copper levels, efc, from pyritic and bulk TSFs. ADFG agreed this needs to be addressed, as water
chemistry would be changed all the way to the Bay. NPS stated that there is no mention of olfactory
issues. USFWS noted that this was one example of a compartmentalization problem, noting the mixtures
of contaminants and potential impacts on olfactory issues. AECOM will clarify discussion of multiple
stressors and potential synergistic effects on fish, including uncertainties.

Provide additional data on cumulative impacts of environmental on marine wildlife stressors to bolster
analysis of marine waters.

s NPS noted that there is no acknowledgement of historic seabird and marine mammal haul outs and that
this needs to be acknowledged for spills and cumulative impacts and ths PERIR needs o addrass waley
fregtment Impagty al the porl. AECOM stated that they can add this information. NPS will provide reports
to AECOM/USACE. USFWS noted lack of information regarding another water treatment plant at the port
to deal with wash water, stating that no discharge information is provided in the document and that there

| could be impacts on benthics etc. State of Alaska agressd angd noted that there were no details on water
treatment for this water treatment plant.

Landscape level impacts to fish populations {portfolio effect}
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s USFWS noted the importance of considering habitat impacts from multiple sources and that cumulative
impacts and RFFAs could erode habitat and that this is not adequately addressed; even small impacts
can have disproportionate impacts; incremental degradation can lead to impacts; additional analysis of
cumulative and expanded mine scenario needed; they questioned how much development of Pebble
could facilitate development of other potential mines in area; EIS focused on local scale impacts, not
enough focus on expanded portfolio concept. EPA noted issue of local adaptation of fish, stating that the
EIS does not support conclusions that there would be no effect on genetic diversity and that habitat is not
interchangeable.

e NPS noted that the statement in 4.18 regarding mass loading having no impacts is unsubstantiated. NPS
l also noted statement in K4.24 § d regarding mercury releases not expected to have

adverse impacts; NPS noted that changes may be within water quality standards, but minor changes can
still have impacts - nearby lake waters have low mercury levels, yet fish have elevated mercury levels, so
the document needs to consider transfer from water to biota. Curyung noted that then fish get eaten by

addrsassd i ins FREIS USFWS noted that there is a dismissal of selenium and mercury, and that small
amounts in water can lead to bioaccumulation, and that the lack of discussion on mercury is incorrect
based on scientific knowledge.

Additional Fish topics:
s  ADFG noted the new mention of the berm on the bottom of lliamna Lake to support the pipeline, and that
there is no analysis of impacts from installing berm, or impacts if pipeline falls off berm.

s ADFG noted a misrepresentation of the Koktuli River as low volume use, but that it is actually very high
value use based on status as float trip river. AECOM appreciated the new information.

e EPA noted new references for portfolio effect; 26 genetic reporting groups identified.

e  ADFG noted that is difficult to follow the analysis, and that the analysis may have been more robust than
presented; impacts could be broken down more in tables; more info on overwintering in particular is
needed. AECOM to review text for clarification.

e Curyung commented on fish consumption and relevant ADEC water quality standards; they stated that
the EIS underestimates fish consumption 3 the sludies on ehish His based are ~18-18 vears old and ars
notar ion of currsrt sonsumplion. USACE noted that the EIS uses the best data that is available.

Mitigation

= USACE gave an overview of the three comments received pertaining to mitigation and the draft mitigation plan
for the project. USACE gave an overview of the process in decision making and the role of compensatory
mitigation in the NEPA process and unique challenges pertaining to compensatory mitigation planning and the
pebble project and noted that no decision regarding compensatory mitigation for the project has been made at
this time. EPA expressed that mitigation, including compensatory mitigation, is included under NEPA and that
they feel it should be discussed in the EIS and if not, questioned where it would be discussed. USACE
indicated that a detailed discussion of compensatory mitigation will not be discussed in the main EIS but it will
be discussed in the ROD. EPA expressed concern that the state of the current compensatory mitigation plan is
very high level and does not include much detail. USACE noted that it would be inappropriate for them to
speculate impacts for the compensatory

» EPA questioned whether there would be a broader opportunity to get more information from the public
regarding the compensatory mitigation plan. USACE indicated that there would not be, noting that this is a
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unique project, however this is the typical process which they follow. Curyung questioned why not hold a public
scoping event for the development of the compensatory mitigation plan. USACE noted that they are following
the standard process wh|ch does not solicit input and they will not do it with this project. EPA noted that thers

i shres require publlc scoping for the compensatory
mltlgatmn plan fora pro;ect of this size if they choose to. v remindas USACE thal # hald s 30day
publis oo s o e foad compensaiory miligetinn < the { { sﬁ»USACE indicated that
they are aware and would table this discussion until further internal discussions occur.

» Lake and Peninsula Borough raised concerns regarding the compensatory mitigation plans, highlighting
concerns that the plan would allow for compensatory mitigation to take place outside of the watershed and
benefit communities not impacted by project development. Elaborated that if you develop a compensatory
mitigation plan based off mitigation credits in a remote area such as this, it could allow the applicant to repair
road culverts or take compensatory action somewhere else that would not benefit the local population and
suggest there may be a better way to handle compensatory mitigation. EPA notes that no matter what the
applicant proposes to do that it must fit within the regulatory framework first and foremost, which includes a
compensatory mitigation plan. Curyung suggests holding a public meeting and asking the tribes what they
would like to see for compensatory mitigation. EPA indicates that a careful discussion with the tribal
governments seems merited for this. USACE to consider.

s  ADFG noted that there are many different types of culverts and that it would be |ncumbent for decrsmn makers
to carefully review culvert data for culvert replacements as necessary per m|t|gat|on 3
frx‘u%m on red” ey of ouive

> Whatd

salmon. Ao, whal 3 s opensd up by the culvs i san vary widsly
ADFG elaborated that placmg a certam type of culvert in one locat|on could have benefit, so as mitigation
moves forward ADFG encourages that a close look be taken at culverts. USACE to consider.

» EPA indicated that an assessment of effectiveness for mitigation measures should be added to Table 5-2 which
includes proposed mitigation measures. EPA understands that many of which are BMPs, however they feel it
would be useful to include. USACE to consider.

»  Curyung notes that USACE should consider the full context of uncertainties regarding the full impacts when
developing the compensatory mitigation plan. Noting that if the full impacts are uncertam iti is d|ff|cu|t to
properly target compensatory mmgahon Turyus 5

; CNE,

Wildlife
s  AECOM begins reviewing comment pertaining to sea otters and request for clarity from NPS. NPS indicates
that the comment was specifically related to a lack of discussion regarding otters along the Katmai coast.
AECOM indicates that this was left out originally as it is outside of the action area, but will add the information
into the spills section of the EIS. NPS indicates that they have 2018 data pertaining to seals and sea otters
along the Katmai coast and will send it to AECOM.

s  AECOM gives an overview of comments received pertaining to brown bear movement and requests further
clarification from ADFG. ADFG elaborates that while the analysis does examine published literature there is a

A

ISACE not meaka
r‘ced‘al iy oaroung PLP 'y
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use of red lights as not being the current guidance. USFWS also indicated that the EIS should disclose that
potential invasive species are not limited to vegetation.

s USCG posed the question to USFWS as to whether or not they are comfortable with the methodologies and
data used pertaining to surveys of eagles, raptors, and migratory birds. USFWS indicated that they will
continue to inform the applicant that they will have to work with USFWS as the project moves forward, but as
for now to proceed with the current survey data. USFWS indicated that they currently have no legal authority
but advise the applicant to take all precautionary measures moving forward.

s NPS raised concerns regarding a statement in EIS suggestlng there are no measureabie lmpacts on wildlife
popuiatlo s expected F/\ SX AT ¥ X

¢, NPS requested that the statement be revisited for accuracy. NPS also indicated there was a bear
movement map that heilswa-should be included in the EIS. Additionally, NPS and ADFG raised concerns
regarding the description and representation of road traffic in the EIS. AECOM to review.

Subsistence
»  AECOM begins reviewing topics pertaining to subsistence sections and asks EPA for clarification regarding first
comment pertaining to the value of traditional foods. EPA elaborates on how traditional foods are shared
throughout the subsistence network and that while it is uncomfortable to try and quantify the social costs of the
loss of traditional foods, it is real to quantify how much the replacement food would be for people and
suggested that doing so would be a worthwhile effort. Curyung echoed the concern and posed the question of
how to quantify the value of culture that could be lost. AECOM to consider.

s  EPA notes that this exercise has been done for other tribes throughout the nation and while it is not widely
done, USACE may consider this. ADFG highlighted that subsistence data used in the EIS for commun|t|es is
15 16 years old and a lot has changed since then. AD rmore curent subsistenne bas data s e
fe Muichatne carlhau herd chang > Qn ; AECOM acknowledges this and clarifies that |t is
acknow!edged in the EIS as a data_gap.

s  AECOM gives overview of next comment pertaining to the quality of traditional food and monitoring of food
quality and asks for additional information and clarification pertaining to the comment. EPA elaborates that the
comment refers to the health and quality of the food, suggesting that i the E‘S there is no mechanism in place
B8 musleovausie th ipacts, AECOM indicates that there is a mechanism for this described in the EIS and
it is included in the Human Health Sections 3.1% znd 4,18, AECOM highlights that the social sections of the
analysis are informed by the biological and physical ana!ys1s in the EIS and that social sections take |nto
account all blologlcal and phyS|caI impacts
Padre Bay a for exemple,_and shows U

s  AECOM reviews next comment pertaining to the analysis of medicinal plants in the EIS and indicates that
AECOM is aware of this and will coordinate with the vegetation team to bolster the discussion of medicinal
plants.

»  AECOM reviews a comment pertaining to the inclusion of information on seals. AECOM notes that since the
draft EIS they have incorporated additional information on seals and the Mulchatna caribou. EPA notes that
I subsistence did not give enough detail regarding {lizimne Lek r seal harvests in local communities.

EPA suggest more information about how, when, and where i er seals were harvested
should be included. EPA elaborates that there could be ap fama b, ; seal harvest network
between communities in the region and that seal harvest is closely connected to the cultural variability of the
region. AECOM to consider and asked for any specific helpful references. ADFG recommends specific

| technical papers {4 s on the issue.

» NPS clarifies comment and raises concerns regarding the characterization of subsistence users who may be
misplaced due to project impacts and recommends adding additional text highlighting the possibility of
displacement creating competition or lack of/loss of local traditional subsistence knowledge. EPA and ADFG
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echo the concern and highlight that displacement of subsisting communities could have more W|despread
lmpacts due to geographlc limitations and challenges to subS|stence ER ;

s AECOM gives an overview of comment pertaining to traditional ecological knowledge and asks if there is any
additional information they should be aware of to consider and incorporate into the EIS. NPS notes that they
are specifically interested in the inter-generational fransmission of subsistence knowledge in local communities.
NPS suggests that additional Ianguage cou!d be added for c!arlty and cons:stency throughout the document.
AECOM to consider. ] Board to gt
ANILCA Sestion 81l ane thal,

e

I » Nondalton raises concerns that subsistence data is 15-16 years old and sa-bais inadequate and inappropriate
to use in the analysis. USACE and AECOM clarify that this is the best available data to be used as per NEPA
guidance and that language pertaining to the data process is included in section 3.1 of the EIS. Nondalton
suggest that the EIS be more clear that the analysis is relying on historical subsistence data.

Additional Topics Discussed
s NPS raises concerns regarding environmental mass loading of metals due to water effluent and suggest there
is a potential lack of toxicological impacts associated with effluent. NPS also indicates that this concern
pertains to effluent discharges into marine waters as well. NPS aave walsr nualily needs ¢ be ivoked gt for gll
relevant iy svslene and he Sook dniet Noy agred, USACE to consider.

o Curyung

fothe g

¢ nine phar resdbs nodonflcant degradgtion o vwtars ol e U8 5 candrany
ey expressed concerns that the 20 year mine plan is not the rea! plan and

» Nondalton raised concerns regarding an apparent contradiction between section 4.9 and 3.7 regarding project
footprint and suggested that south of Frying Pan Lake be included in the project footprint. Nondalton also
questioned whether there would be g reviasd Dvefl EIS snd an additional public comment period or if the next
version will be the final. USACE indicated that the next version will be the final and there will not be another
public comment period.

s USACE closes by giving an overview of next steps in the process of the development of the EIS, ROD, and
decision making process for the Pebble Project.
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Introduction

In our role as a Cooperating Agency, Curyung Tribal Council (Curyung) submits these
technical comments on the Army Corps’ Preliminary Final EIS (PFEIS) for the Proposed
Pebble Mine Project. While more time would be necessary to give the Corps a full picture of
the lacking information and analysis and unsupported conclusions in the PFEIS, this
document outlines Curyung’s concerns and recommendations in the short time we’ve had to
review.

Curyung objects to the limited time to review the PFEIS (45 days) in light of project changes
and new analysis contained in the PFEIS that differs drastically from the Draft EIS. Changes
to PLP’s proposal are reflected in PLP’s multiple modifications to its project description and
revisions to its 404 permit application submitted to the Corps in January 2020. They are also
reflected in PLP’s responses to over 150 formal Requests for Information occurring after the
release of the Draft EIS. Curyung notes that responses to Requests for Information are stil/
occurring during the cooperating agency review period for the PFEIS, with 8 new or
updated RFIs added to the project file in February and March 2020.!

Because of the new mformation and new project designs contained in the PFEIS, Curyung
strongly recommends the Corps issue a new Draft EIS for public review and comment, in
order to comply with NEPA. In light of these recent changes and new analysis, the Draft EIS
from last year was woefully inadequate to provide the “meaningful analysis” that NEPA
requires.”

Curyung has significant concerns with the PFEIS analysis as well and recommends the
below changes be incorporated, state permit applications submutted, and further field work
undertaken prior to the Corps issuing a new Draft EIS for public review and comment. The
missing information that would be provided from further field work and state permit
applications 1s necessary to inform the NEPA analysis of impacts to salmon, salmon habitat,
waters, subsistence, and the people of the Nushagak.

Chapters 1 & 2 and Appendix B — Purpose and Need,
Alternatives Development, and Economic Feasibility

Curyung Tribal Council’s Recommended Alternative. Curyung Tribal Council reiterates
that the only acceptable alternative 1s the no action alternative. Moreover, Curyung notes that
the PFEIS, by excluding any analysis of alternative mine designs and configurations, is
mmadequate to support the selection of a Least Environmentally Damaging Practicable
Alternative (LEDPA) that would allow for the construction of the proposed Pebble Mine

! These new and updated RFIs made available during cooperating agency review of the PFEIS, and thus not incorporated into the
PFEIS, include: RFI 211 Water Treatment Process Updated (March 17, 2020); RFI 163 Vessel Route for Bulk Carriers (March 9,
2020); RFI BSEE 2 Cook Inlet Natural Gas Pipeline Maintenance Schedule (March 5, 2020); RFI BSEE 1 Cook Inlet Natural
Gas Pipeline Installation Methodology (March 5, 2020); RFI 162 Construction Schedule and Site Access During Construction
(March 5, 2020); RFI 161 Watershed Model and Streamflow Change (Feb. 27, 2020); and RFI 149 Fish Habitat Modeling
Results for Adult Resident Salmon by Stream Reach (Feb. 27, 2020).

240 CFR §15029.

Curyung Tribal Council Cooperating Agency Technical Comments
on Preliminary Final EIS for the Pebble Mine Project Page 1 of 17
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Project. All proposed action alternatives in the PFEIS would result in very similar destruction
to lands, waters, subsistence, cultural resources, and fish habitat and the Corps has failed to
present a range of alternatives to avoid these impacts that would allow 1t to select the LEDPA
as required under the Clean Water Act.

Recommendation: If the Corps moves to a Fmal EIS and ROD under the current
record, if must deny the 404 pernut apphcation and i effect select the no action
alternative. Otherwise, the Corps should revise the EIS with addiional action
alternatives that would lessen the impacts to resources (such as alternatives of smaller
mine footprints, underground nyuning, dry stack tatlings, removing the tailings from
Bristol Bay, etc)) and remssue the EIS for public review and comment. As 1t stands
now, the PFEIS fails to consider an adequate vange of alternatives as requured under
MNEPA.

Purpose and Need. The PFEIS fails to consider the broader public interest and need for this
project, and thus the entire framework of the PFEIS analysis 1s flawed and in violation of
NEPA. The Purpose and Need statement in Chapter 1 of the PFEIS responds only to the
project applicant’s needs, and not the needs of the Bristol Bay people. Failure to properly
define the purpose and need has led to a faulty analysis of the range of reasonable and
practicable alternatives in the EIS that has failed to consider the actual needs of mmeral
products versus the destruction of the world’s greatest salmon commercial fishery and,
importantly, the world’s last salmon-based culture. Curyung notes that the proposed Pebble
Mine project would do little to meet current demand for copper and other minerals, and
would provide the global market with merely 56 days of supply based on 2017 demand.’
Moreover, global demand for copper is _currently dropping and this new trend must be
accounted for in this NEPA document, a the NILPA document must use the best available and
current data to support its analysis.* Demand for minerals — without the broader context of
the importance of Bristol Bay salmon for the people of the region and their lifestyle and
sustainable economy — leads to an unreasonable purpose and need statement and faulty EIS
analysis.

Recommendation: Redefine the purpose and need statement, revise the project
alternatives and EIS analysis accordingly, and reissue the revised Draft EIS for public
review and comment. A proper purpose and need statement must reflect the broader
public mterest and need for this project. Revise the purpose and need statement to
account Tor the reduced demand jor copper and copper oversupply globally based on
the most recent {March 2020} data regardmg the demand for copper and other
minerals.

3 See USGS National Minerals Information Center, Copper Statistics and Information Annual Publication for 2018, available at:
httpaerwer mees. gov/centery/nig/copper-statistics-and-nformation. (“The International Copper Study Group projected that
global refined copper consumption would be approximately 24 million tons [48 billion pounds] in 2017.”). 7.4 billion pounds
from Pebble / 48 billion pounds global consumption annually = 0.1542 * 365 days per year = 56.3 days.

4 See, e.g., Wall Street Journal, Lopper Slides as Coronavirus Hits Demand, Exc hanoe Actzwty (March 23, 2020)

Bittoa/herwrw wsy comdarticlesnopper-shides-as-corongvivus-hils-demand-exchango-g S49TAL54; Rcuters Rupture of
copper demand to fuel surplus as industry hit by virus (March 23, 2020) article/nsrnaiala-copper-eosis:
graphicrupture-ni-copper-dernand- - fuel-swplu-as-apdusirv-a-by-virus-4dL

Curyung Tribal Council Cooperating Agency Technical Comments
on Preliminary Final EIS for the Pebble Mine Project Page 2 of 17
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Screening of Alternatives without Economic Feasibility. The PFEIS Appendix B continues
to rely on economic considerations as a mechanism for screening out project alternatives.
Curyung reiterates its concerns that the Corps cannot screen out project alternatives based on
cost without an adequate, independent review of the project’s 20-year mine design. For
example, the PFEIS Appendix B screens out dry stack tailings storage and underground
mining, two alternatives that, if assessed in the EIS document, might prove to have lesser
impacts to fish, fish habitat, and subsistence from the current proposed design. Without this
iformation, the Corps cannot reasonably screen out project alternatives as too costly.

The Corps’ reliance on any economic assertions from PLP are arbitrary, as the company has
failed to provide an economic feasibility report for its proposal and instead provided an
msufficient economic model to the Corps in RFI 059a. Meanwhile, according to the
company’s most recent filings with the Securities and Exchange Commission, it has not
selected a final mine design and has not shown its current NEPA project to be economically
feasible, mndicating future project changes might still occur:

e “Northern Dynasty, through the Pebble Partnership, also continues to advance
engineering studies. Northern Dynasty cautions that the current Project Description
may not be the ultimate development plan for the Pebble Project and that a final
project design has not been selected”>

e “the Company cautions that the plan described above may not be the final
development plan. A final development design has not yet been selected.”®

e “The proposed project uses a portion of the currently estimated Pebble mineral
resources. This does not preclude development of additional resources in other phases
of the project in the future ...”’

e “There can be no assurance that any future economic or technical assessments
undertaken by the Company with respect to the Pebble Project will demonstrate
positive economics or feasibility.”®

Since the Corps has used project economics as a criterion for screening out project
alternatives, it must use the best available information to base its alternatives screening
decisions. The Corps has failed to do so, RFI 059a 1s lacking sufficient detail and 1s based on
arbitrary project assumptions. Thus, the entire NEPA analysis that flows from the assumption
that the 20-year mine design is economically feasible 1s faulty.

Recommendanon 1. Require a full, independent economic feasibility report m
comphiance with Canadian securities law NI 43-101 for the proposed 20-vear mime
design, i accordance with the Army Corps’ authority to requie mdependent
economic feasibility of projects, pursuant to its public mterest review regulations at

3 Northern Dynasty Minerals Ltd., Management’s Discussion and Analysis Three and Nine Months Ended September 30, 2019
(filed with the SEC on Nov. 22, 2019), at page 7, available at:

hitns Mwenw sec gov/Archives/sdear/data/] 164771/0001 4031521 90 1R200/0:95-2 hirn.

6 Id at page 9.

A

8 Id at page 27.
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33 CFR. 8 320{g)." Requive that PLP re-submit its economic model in RFI 59a based
on the mdependent economie feasibibity report.

Recommendation 2; Reguire that PLP’s economic model 1 KFI 0592 be amended to
contam a sinular level of analysis as its 2011 Prelimmary Economic Assessment and
to be updated properly from the 2011 report. For example, the following mformation,
assumptions, and sensitivity analyses should be undertaken and updated i the RFI
(35%9a econonuc model for the Corps to have an adequate evaluation of the economic
feasibility of the project and project alternatives:

e Adiustmeniy for inflotion — PLFP s BFI 03%a economic model 13 based on
capital and operational expenditures w PLP’s 2011 Preliminary Economic
Assessment (PEA}, and as such these capital cost figures are based on 2011
dollars, PLP’s RFI 0593 economic model 15 identical to the 2011 PEA for the
following capital costs: other mfrastrocture, tailings, access road, pout
infrastructure, and power generation.'® These figures must be updated to
account for milation. The model must be re-vun by accounting for inflation, as
proper capital expenditure figures are necessary to obtam an accurate
calculation of the net present value.

o Undated estimations of capital expenditure coxty — Likewise, PLP s RFI 059,
economic model 1s based on caputal costs calculated m s 2011 Prelinunary
Economie  Assessment and canmot be relied on because the curvent
mirastructure proposed differs substantially, While the RFI 05%a economuc
model meludes some adjustments for capital costs for minmng, process, moly
separation, secondary gold recovery, and power generation, it does not mclude
adiustments for capital expenditures for other mifrastructure, tatlings, access
road, and port mirastructure. These components differ substantially from the
2011 PEA and update caputal expenditure figures are required for an accurate
net present value calculation. Moereover, because capital costs of nuning
projects are unpredictable and usually underestimated, a sensitivity analysis
for the capital costs must be mcluded, as was undertaken m PLP’s 2011
PEAY

e Adiusiments for local, state, and federad tax revenues and rovalties fannually)

- PLP’s RFI (593 economic model fails fo mcorporate annual local, state,
f{:deafai, and corporate meome faxes and rovalties. These figures can be qute
substantial and will tmpact the annual cashflow, revenues, and calculation of
net present value. As shown m PLP's 2011 Prelimmary  Economic
Assessment, the pre~tax and post-tax mumbers can differ substanually, PLP
currently touts the followmyg annual tax figures that should be taken mic
consideration: $49-66 milthion annually for state taxes and rovalties and $19-21

33 C.F.R. 320(q) (“the district engineer in appropriate cases, may make an independent review of the need for the project from
the perspective of the overall public interest. The economic benefits of many projects are important to the local community and

contribute to needed improvements in the local economic base, affecting such factors as employment, tax revenues, community

cohesion, community services, and property values.”).

10 Lompare initial capital costs from 2011 PEA (avallable here: hitps/www nostherndyng
e 01 Vnorthern-dyvpasty-recerves-posiive-prelinmnary-assessmeni-techuical-renort-for-glot

yminelsconynews/ news
v-signilicant-peblde-

63 to the RFI 059a capital costs.
i See Northern Dynasty Minerals Ltd. and Wardrop, Preliminary Assessment of the Pebble Project, Alaska (Fe. 15, 2011), at
page 487.
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million amually to Lake and Peninsula Borough revenue taxes.!? Corporate
income taxes — which can be as high as 30% - must also be taken mito
consideration when calculating the net present value of the 20-vear mme.

@ Sensitivity Analvsis for Mineral Prices — The world s curvently expeniencing a
drastic and fast-paced dechme in metal prices, with the price of copper falling
by 22% this vear alone.” As noted in PLP’s 2011 Preliminary Economic
Assessment, the Pebble project economics are extremely sensitive to metal
price fluctuations. ' As such, the 2011 report conducted a sensitivity analysis
for metal prices, analvzing the impact of various metals prices on the project’s
net present value. RFI 05%a should mcelude the same sensitvvity analysis.
However, RFI 0592 mcludes only one set of metals values and assmwmes o
copper price of $3/0b, when in fuct the curyent price of copper is 52,1740 A
sensitivity analysis of various metals prices 15 necessary for a reliable net
present value calculation

o Accownting  for Post-Yegr 20 -~ PLPs RFI 059 economic model
mappropriately stops at mming vear 20. Stoppmg the model abruptly means
that 1t fails to account for any costs post-dating vear 20, when PLP says 1t wall
begm closing and reclaimmyg the mme. Closure and reclamation 15 a costly
endeavor and would weigh negatively on the net present value of the entire
project, as there 1s no income at the time to offset its costs. And vet, PLP’s net
present value calculation i RFI 03%a fails to consider any of the costs post-
vear 20, meanmg all costs associated with water treatment, reclamation,
remediation, long-termy monitoring, and closure. The fatlure of PLP’s RFI
059 economic model to melude this mformation when calculating net present
vahie 15 a fatal flaw. The model must be vevised and extended bevond vear 20
to aceount for these costs, and be re-run to caleulate the net present value,

Recommendation 3: Review the results of an mdependent economic feasibility report
and revised RFI 05%a and revise the EIS purpose and need statement and selection of
alternatives accordingly. It 18 Curyung’s contention that the 20-vear nane design itself
13 ot economically vigble and PLP would need to expand 1ts operations bevond the
20-vear mane pit. The EIS document must account for this eventuality, and the
alternatives assessed must melude this possibility and describe the impacts on project
design. For one example, if PLP contimues miung beyond vear 20, the company will
not be placing the pynitic tatlimgs back into the open pit at vear 20, but would rather
need to store the pyritic tailings m a storage facility until munmg 15 completed. What
would such a tmlings facihity look hike? Where would #t be located? What will s
design parameters be? What s the hkebhood of fatlure? How much salmon habitat
will 1t destroy? And what are the impacts of thes facility long-term on the people of
the Nushagak? These guestions of sconomic feasibibity and mapacts from expansion
are essential to understandmg the proposed Pebble mune project and remam
unanswered in the PFEIS,

12 hitps: 7/ www o : ARO2/mdm Apager Teb262020-web odf

B hitps:/www.macrolrends net/ 14 70/copper-prices-historical-chart-datg.

4 See Northern Dynasty Minerals Ltd. and Wardrop, Preliminary Assessment of the Pebble Project, Alaska (Feb. 15,2011), at
page 487.
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Chapter 3.7 — Cultural Resources

Affected Environment Not Adequately Described. The PFEIS fails to adequately describe
the importance not just of the fish themselves but also the humans that are dependent on
those fish populations. Our cultural identity 1s directly tied to salmon. The Nushagak River
people are immadequately described in the PFEIS and impacts to our people are ignored. The
Nushagak 1s the only river that flows in Bristol Bay that had two different and distinct
cultures living along the river at the time of contact — the Aglegmuit of the lower river and
bay and Kiatagmiut of the upper river.

Recommendation: The Corps must do a more complete hiterature review and
incorporate mformation about the Nushagak peoples m the EIS document. The
followmg resources to help provide for a move complete description of cultural
resources, Tor example:
e Vanbtone, Eskimos of the Nushagak River: An Bthnographic History, Seattle
University of Washington Press, 19671
¢ MNushagak-Mulchatna Watershed Council (NMWCYy 2007 Nushagak River
Watershed Traditional Use Area Conservation Plan. Dillingham and Anchorage:
Bristol Bay Mative Association, Curvung Tribal Council, and The Nature
Conservancy.

Ongoing Surveys and Missing Information. The PFEIS admits that cultural resource
surveys and ethnographic research i1s ongoing and mcomplete. This information 1s critical to
inform an analysis of the NEPA and LEDPA alternatives. Indeed, the NEPA process is
supposed to be informed by the National Historic Preservation Act 106 process, which has
yet to conclude and the Corps has failed to properly use the 106 process to inform the NEPA
alternatives throughout this process. PLP has yet to submit a Cultural Resources
Management Plan (CRMP) for mcorporation into the EIS document. The CRMP 1is a
document that the entire public should be given the opportunity to review and comment on
and 1t, alongside new and ongoing cultural resources survey information, should be provided
to the public for review and comment.

Recommendanon: Requive PLP to complete all cultural resource swrvevs and
ethnographic research curvently underway and all surveys and research PLP has
planned for 2020, Revise the EIS only after all mformation has been obtamed from
PLP and adequate surveys have been finalized. Once all mformation 18 provided to
the Corps, revise the EIS and reissue it for public review and comment. Allow the
public the opportunaty to comment on the CRMP.

Chapter 3.9 — Subsistence

Inclusion of an ANILCA 810 Analysis — Impacts to 17b Easements. The PFEIS fails to
acknowledge that a subsistence impacts analysis 1s legally required pursuant to ANILCA.
Section 810 of ANILCA provides:

3 htins: fwww worldeat org/title/eskimos-of-the-mshagak river-an-ethmo graphic-hisiorv/ocle /244387
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“In determining whether to withdraw, reserve, lease, or otherwise
permit the use, occupancy, or disposition of public lands under any
provision of law authorizing such actions, the head of the Federal
agency having primary jurisdiction over such lands or his designee
shall evaluate the effect of such use, occupancy, or disposition on
subsistence uses and needs, the availability of other lands for the
purposes sought to be achieved, and other alternatives which would
reduce or eliminate the use, occupancy, or disposition of public lands
needed for subsistence purposes.”

The PFEIS concludes that an evaluation of subsistence impacts pursuant to Section 810 1s
unnecessary because there are no federal lands in the project area. “There would be no
project components proposed on federal lands where the subsistence management provisions
of ANILCA would apply.” But the PFEIS 1s incorrect. All action alternatives implicate
impacts to ANCSA Section 17b easements. As noted in the PFEIS Chapter 3.2:

The Applicant’s Preferred Alternative would cross three Section 17(b)
easements (two also crossed by Alternative 1 or Alternative 3, and one
1s off the Ihamma-Newhalen Road). Alternative 1 would mtersect 1
Section 17(b) easement, on the southern shore of Ihamna Lake.
Altemnative 2 and Alternative 3 would mtersect 2 Section 17(b)
easements; both begin at the northern shore of Iliamna Lake and
continue north

ANCSA Section 17b easements are public lands, reserved by the U.S. for access to public
land and water on lands that have been or will be conveyed. ANCSA Section 17b easements

provide access to subsistence opportunities on publicly owned land, and as such, are subject
to ANILCA Section 810.

Recommendation: Curvung retterates our reguest to the federal government evaluate
the subsistence mmpacts of the proposed alternatives under ANILCA Section B10. The
Corps must not proceed to a Fial EIS until an ANILCA Section 810 analysis s
complete and the public has had the opportunity to review and comment on this
analysis m a revised Draft EIS

Chapter 3.10 and 4.10 — Health and Safety

Health Impact Assessment. Curyung reiterates our request for a Health Impact Assessment,
conducted by the Corps and the State of Alaska, and incorporated into the EIS document.
The people of the Nushagak River, downstream from the mine site, will be adversely
impacted by construction and regular operation of the mine for more than two decades.
These health impacts are not adequately assessed in the PFEIS. Health Impact Assessments
offer a systemic methodological framework for factoring public health concerns into decision
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making.'® A Health Impact Assessment should pay particular attention to the determinants
and associated feedbacks that contribute to public health and wellness in rural Alaska.!
Health Impact Assessments are widely used in NEPA documents throughout Alaska and
health impacts are a requirement of NEPA. Pebble mine 1s the largest proposed development
project for southwest Alaska ever and will have lasting impacts to the health of the people
who live downstream. The PFEIS ignores a broad range of health impacts to the people
downstream of the mine, and does so by failing to undertake a Health Impact Assessment.
Without an assessment, the PFEIS’s conclusions that mitigation will minimize health effects
and compliance with existing regulations will prevent health impacts is premature and
unreliable.

Recommendation: Conduct a Health Impact Assessment for the proposed Pebble
Mme Project, and revise the EIS accordingly and meorporating imformation from the
assessment. ssue a revised BIN for public review and comment.

Chapters 3.18 and 4.18 — Water Quality

Conceptual Project Design; State Permits Needed to Properly Analyze. Water treatment and
storage 1s a concern for Curyung, as PLP is proposing to use unproven technology on an
unproven scale in an unproven climate at the headwaters of Bristol Bay’s salmon. According
to the PFEIS, the water PLP proposes to treat “would be elevated in several metals that
would exceed WQC [water quality criteria].” The EIS discloses that the water PLP intends to
treat contains “elevated levels of alummum, arsenic, beryllium, cadmium, copper, lead,
manganese, mercury, molybdenum, nickel, selentum (a metalloid), silver, and zinc m
exceedance of the most stringent WQC.”!8

According to the PFEIS, PLP 1s proposing to treat 38,779,012 gallons per day of mine
contact water, slurry, and storage water (combined based on two proposed WTPs) under the
20-year mine design'? and 52,820,000 gallons per day (approximate) under the 78-year mine
design.?’ These figures have increased substantially from the Draft EIS figures for water
treatment. The PFEIS water treatment for the 20-vear mine design is a 40% increase over
the figures for water treatment in the Draft EIS.*'

This proposed water treatment is orders of magnitude larger than treatment at any other
hardrock mine in Alaska. However, PLP has failed to provide the Corps with anything more
than conceptual-level proposals to treat this unprecedented amount of mining water. And the
Corps has allowed PLP to move through the NEPA process without providing the
mformation necessary to analyze the proposed project and alternatives impacts on water
quality, fish and fish habitat, and m tum on people of Bristol Bay. The PFEIS does not

16 National Research Council 2011. Improving Health in the United States: The Role of Health Impact Assessment. Washington,
DC: The National Academies Press. Appendix A at 150-161. hips//doiorg/10.17226/13229.

17 Loring, P.A. and Gerlach, S.C. (2009). Food, culture, and human health in Alaska: an integrative health approach to food
security. Environmental Science and Policy, 12: 466-478.

18 Preliminary Final EIS, Executive Summary, at page 104.

19 Preliminary Final EIS, Executive Summary, at page 12 (two water treatment plans proposed to treat influent of 14 ¢fs and 46
cfs (60 cfs total) converts to 26,929.87 gallons per minute).

2 Preliminary Final EIS, Chapter 4.1, Table 4.1-2: Assumptions for Pebble Project Expansion.

1 Compare Draft EIS page 2-33 (proposed influent flow of 43 ¢fs) to PFEIS page 2-36 (proposed influent flow of 60 cfs).
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provide adequate details to know whether PLP will be meeting water quality standards for
human health and aquatic life.

Recommendation: PLP must apply to the Alaska Department of Environmental
Conservation for Alaska Pollutant Discharge Elimunation System permuts  for
discharging s treated water. The State of Alaska recently stated that Pebble “will

undoubtedly change, perhaps significantly so,” during the State permitting process. ™
Because PLP's proposed water treatment plans will undoubtedly change durimg the
state permitting process, the Corps should not msue a Fmal EIS untd PLP has been
awarded the necessary APDES permits through the state permitiing process. Once
PLP has received 1ts APDES pernits and has settled on a final design for its water
treatment plants, the Corps must re-issue the EIS for public review and comment, as
the information will differ drastically from the mformation provided m the 2019 Drafi
EIS, as already evidenced by the changes from the Draft FIS to the PFEIS.

Chapter 3.23 — Wildlife — Mulchatna Caribou Herd

Updated Baseline Numbers. The PFEIS fails to account for the most recent Mulchatna
Caribou Herd information. The PFEIS states that the herd’s population 1s around 27,000.
However, the population this year i1s around 13,500 or below. In fact, ADF&G and DOI
closed hunting this year because of the herd’s reduced size.*

Recommendation: Amend the figures m the EIN to account for the changes m the herd
population over time, meludimg the latest numbers from 2019

Chapters 3.34 and 4.24 — Fish Values

Updated Baseline Information and Additional Surveys Required. PLP has failed to survey
for fish throughout the project footprint. However, according to ADF&G, the agency has
found salmon presence in stream locations surveyed by PLP’s contractors where PLP found
no salmon present.

Recommendanon: Analysis of impacts to fish and fish habitat from yproject
components, specifically reads and culverts and ferry locations, requires additional
baseline mformation, such as:
¢ Habitat typing — stream widths and depths, gravel typimmg, bank vegetation,
mstream vegetation, steam flow, stream temperature, stream conductivity

s Salmon and other resident fish presence — for all bife stages and each location
surveyed multiple fimes per vear

e  Hydrology — analysis of hydrache and hydrology components at all stream
crossings and impacted habitat

22 State of Alaska’s Motion to Intervene, Bristol Bay Economic Developmenz Cor, poration v. Hladick, (3:19- LV 00265), filed

February 8, 2020, page 18. htips/weww courthstensr.com/rovan/aov.ussonntaakd 6271 Veovuscomwts abd 02717 51 Gpdfl

2 DOI Federal Subsistence Management Program, Mulchatna Caribou Seabons Closed on Federal Pubhc Lands Throughout

Range of the Mulchatna Caribou Herd (Dec. 26, 2019), hitps:/Aovww dod gov/subsistence/news/general/mulchatna-cariboy-
deval-publics i y-range; KDLG, ADFG to close Mulchatna caribou hunt on state lands (Jan. 28,

vww kdle ore/postadfe-close-mulchatns-sanibou-hunt-stale dands.

AN

2020), https/)
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Chapter 4.27 — Tailings Dam Failure and Flow Modeling

Tailings Dam Design and Baseline Data Inadequate for NEPA Review. Two months prior
to the release of the PFEIS, an internal memo authored by engineers at AECOM warned of
the risks to PLP tailings facility integrity without additional field data and testing:

testing completed to date on the bulk tailings has been minimal. [...]
Thus, the summary of expected particle size sorting behavior [...] in
the RFI response [from PLP] i1s incomplete and misleading. [...] The
ability to operate as a flow-through drained facility can only be
confirmed with Pebble-specific tailings testing [...] We remain
concerned that there are uncertamties as to whether the 55 percent
thickened tailings planned by PLP would segregate enough to promote
reduction of the phreatic surface near the embankment, which translates
to uncertainties regarding the effect of tailings segregation on
embankment stability.?*

PLP’s response to AECOM’s requests throughout the NEPA process for more geotechnical
information, specific tailings testing information, and more specific designs has been that
PLP refuses to provide such information. Examples of PLP refusing to provide this
information include:
e “PLP is not proposing to finalize the 2018 geotechnical fieldwork report until after
additional monitoring data for the holes drilled has been collected.” - PLP response to
KF] 009 (lune 10, 2019
e “Site-specific tailings testwork will be completed to support the preliminary design
phase of the ADSP. Results from this testwork will be used to validate the material
parameters, and if required, update the liquefaction analysis and embankment design
during the preliminary and detailed design phases. The testwork will include index
testing to enable geotechnical classification of the materials, slurry settling, air drying,
consolidation and permeability testing, and strength testing to determine the
characteristics the tailings.” - PLP response to RFL008h (Sept, 20, 20197
e “The tailings testing program, which is expected to be completed during the
preliminary design phase of the Alaska Dam Safety Program, will mclude mndex
testing to enable geotechnical classification of the materials, slurry settling, air drying,
consolidation and permeability testing to determine the characteristics the tailings.
This testing will occur under a range of conditions to be representative of expected
field conditions. Results from this testwork will be used to validate the sensitivity
analyses and material parameters used in the seepage analysis completed to date.” -
PLY response to RET O0Rh (Sept, 20, 2019
e “The design of the embankment structures, mcluding detailed stability analyses will
be completed as per the design requirements outlined in the ADSP.” - PLP response
to REL GOBh (Sept. 20,2019

2 AECOM, Technical Memorandum to Bill Craig, AECOM (Dec. 13, 2019), Pebble Project EIS — Bulk TSF Embankment
Seismic Stability Analysis, at pp. 1-2, available at hitps'//pebbloproieciens com/files/86882487 -1 1994846 8405354041582 30,
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e “The stability analysis will be updated on an ongoing basis as the prelimiary and
detailed design phases of the ADSP are advanced.” - PLP response to KFI 008h (Sept
20,2019

consultant response to REL10% (July 28 2019

PLP’s refusal to provide AECOM this information, and the Corps’ allowance of PLP’s
deferral to a future state permitting process, means the analysis of potential impacts from the
project is not using the best information and best science. Robust scientific analysis in the
context of such large gaps requires more than one round of review and input from experts
and 1s a necessary step to ensure scientific and public integrity for the Corps’ EIS.

Recommendation: The Corps should requive PLP to provide the above mussing
information, and all other mussing mformation wdentified by cooperatimg agencies and
ABECOM related to dam design and geotechnical hazards, necessary for analyvzmng
tathings dam design and mmpacts from the project. Adequate mformation hkely
requires additional field work from PLP, as well as state applications for dam safety.

process for a more comprehensive and efficient review of the dam design and
potential impacts. Once the Corps obtains this mformation and PLP has submitted its
apphcations for dam safety, the Corps should 1ssue a revised Draft FIS for public
revigw and comment.

Groundwater Data Incomplete. According to PLP’s latest filing with the Securities and
Exchange Commission, m summer 2020, PLP plans to conduct “pump tests to confirm
groundwater characteristics” at the mine site.”> This information is necessary for the EIS
document, as it will be important to help imform the groundwater characteristics and might
result in revisions to PLP’s groundwater model (recently revised in 2019 after the Draft EIS).

Recommendation: Obtam data from PLP’s 2020 groundwater pump tests and mehide
this mformation m the BIS document. Onee the new data has been moorporated m the
document, release a revised EIS for public review and comment,

Full Failure Modeling. Curyung reiterates its request that the Corps model full dam failure
scenarios for the 6 major embankments proposed for the headwaters of the Nushagak River
watershed. Those 6 major embankments mclude:

Bulk TSF — Two Dams: Pyritic TSF — Three Dams:
Main = 545 feet high North = 335 feet high
South = 300 feet high South = 215 feet high

East = 225 feet high

Main WMP — One Dam = 190 feet high

» Northern Dynasty Minerals Ltd., Management’s Discussion and Analysis, Three and Nine Months Ended September 30, 2019,
page 11, available at: htips/www see gov/Archives/edear/date/ 10477 10001493132 1901 8260/0x99- 2 him,
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In the past cooperating agency meetings, Curyung has informed the Corps that any modeling
of dam failures should include flow modeling the entire length of the Nushagak River and
over long-term time scales. We reiterate our request here. Flow modeling cannot stop n time
and place based on arbitrary constraints. Modeling must account for the full range of impacts
that might occur. Subsistence and fishing activities throughout the river and tidelands are
already impacted from erosion and deposition from the Nushagak River, and understanding
how this may change as a result of tailings deposition 1s an important consideration for the
EIS analysis that 1s currently overlooked.

Dam failures will have a lasting impact on fish and fish habitat and cumulatively will impact
Curyung and its members and the entire community. Since the PFEIS has failed to analyze
the loss to fish and fish habitat from a dam failure, then the EIS cannot draw reasonable
conclusions about the impacts of this loss to the people who use the fish. Salmon 1s an
important comnerstone of food security in the region and our economy, and we are the last
salmon-based culture in the world. All of this will be impacted in turn by a dam failure on
the Nushagak River system.

Recommendation: Revise the EIS to include modelmg of fadures at all & major
embankments. In the faidure modebng, mcluding tuwhngs flow and deposition
modelmg that extends all the way down the Nushagak River to the bay and extends
over long-termy time scales. Onee this mformation 15 included 1 the BIS document,
issue a revised EIS for public review and comment. The dam failure wodelng 15 an
wnportant consideration for the public’s view of the project alternatives, meluding
dam design.

Climate Change and Water Balance. The PFEIS continues to rely on old data to make
conclusions about water balance. This data 1s inadequate to assess the future water balance
problems that might occur if the mine 1s built. Climate change will increase the amount of
rain in the region, increase rain on snow runoff events, and will increase the number of
freeze-thaw events. All of which m turn will impact the stability of the proposed earthen
dams holding back billions of gallons of water. TEK information tells us that we’re seeing
mncreased slips deep m the tundra as it thaws out rapidly and our rain events icrease. The
PFEIS doesn’t address climate change and how increased precipitation and increased freeze-
thaw events will impact the probability of failure.

Recommendation: Revise the water balance analysis to account for chimate change
predictions of mereased water. In turn, analyze the mapact of chmate change causing
mereased ram on snow rmoll events, increased freeze-thaw events, and mereased
tundra eroston and how these will impact dam stability,

Chapter 4.3 — Regional Infrastructure and the No Action Alternative

Inconsistent Characterization of Impacts to Regional Infrastructure. In section 4.3.2.1 on
page 4.3-4 Regional Infrastructure, the PFEIS concludes that the No Action Alternative
“would not affect current or proposed mfrastructure including education, health services,
water, transportation, sewer, and solid waste operations.” However, the PFEIS on section
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4.3.2.2 Potentially Affected Communities says “Under the NAA, populations trends would
continue. Declining populations in some communities can lead to school closures and other
loss of services.” This second statement i1s completely contradictory to the claim made just
sentences before it.

Recommendation: Suggest deleting references throughout the PFEIS that clamm
human populations throughout the Bristol Bay region will decline over time under the

other places 1n the EIS contam the contrary conclusion.
Chapter 5 — Mitigation

Inadequate Mitigation for Impacts to Cultural Resources. The PFEIS fails to contam
adequate and definitive measures to prevent adverse impacts to cultural resources. As a
prelimmary matter, the PFEIS fails to fully describe the cultural resources impacted by the
project to the Nushagak people. If the impacts are not properly described, the proposed
mitigation can never be effective.

Curyung has not been properly consulted on what potential mitigation measures would be the
most effective for the people of the Nushagak River. All mitigation measures contained in
the PFEIS are conceptual only and cannot be relied on to mmimize the impacts from the
project, as there are no enforcement mechanisms to ensure they will be carried out. Examples
of promises for future, speculative mitigation efforts without enforcement and lacking the
necessary details outlined in Chapter 5 include:
e “Cultural resource experts would be retained during construction activities to respond
to any potential cultural sites identified during construction.”
e “A Cultural Resources Management Plan (CRMP) would be developed for the
project.”
o “Drug and Alcohol Abuse Prevention, Cultural Sensitivity, Safety, and other
workplace programs would be developed for all employees.”

Recommendation: Curyung recommends the Corps provide the details of these plans
and nufigation measures for the Tribe to review. Unless we know what 1s specifically
bemng proposed to mitigate tmpacts to cultural resources, we cannot effectively
comment on the adequacy of these measures and what else needs to be undertaken to
mitigate wnpacts to cultural resources. This information should be detailed 11 a
revised Draft BEIN

Appendix D — Responses to Public Comments

Appendix D contains a poor presentation of the public comments received on the Draft EIS
and how the agency responded to comments and made changes for the PFEIS. This makes it
difficult for Curyung, our members, the general public, cooperating agencies, and other
experts to understand how the Corps responded to their specific comments on the Draft EIS.
Curyung’s name does not appear once in the Appendix D, despite multiple comments we
made on the record on the Draft EIS. We cannot know how the Corps has or has not
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responded to our concerns with the presentation of Appendix D. Indeed, Appendix D fails to
mclude the amount of detail provided in other NEPA documents for projects in Alaska.

Recommendations:

# For each statement of concern bisted in the appendix, melude the source of the
concern {agency, group, expert, member of the pubhic, ete ).

s For each statement of concern, melude divect guotations from the comment
fetter or oral testimony 2o that the public does not have to vely on the Army
Corps” characterization of the ssue, but can rather vead the origimal comment
verbatim,

¢ For the mireduction to the comment analysis report (D1.0-D1.3}, melude a
better description of the comments received on the Draft FIS. For comment
submassions that were form letters and unique letters, imclude the percentages
supporting the 3 different action alternatives. The Corps should quantify the
support for the vanous alternatives m some way to help decisionmakers
analyze the public mterest review for 404 permmt. In addition for these
percentages, wlentify what percentage of Bristol Bay resudents support the no
action alternative i comaments to the Army Corps. Include mformation on the
number of comments submutted by Alaska vesidents.

#  For the comment analysis veport, there should be a summary of all the oral
testimony recerved at the Draft EIS pubhic heanmngs. This summary should
mclude the statements of concerm m each community. This summary should
also melude the percentages of support for the vanous alternatives and be
broken down by location,

Appendix K Generally

Curyung Tribal Council 1s concerned that the PFEIS does not comply with NEPA standards
for FIS documents. NEPA requires that the analysis of a proposal be included m the main
text of the NEPA document, and not be relegated to appendices. Many of the impacts to the
Nushagak people, downstream from the proposed mine site, are not described or analyzed m
the main body of the EIS document.

Recommendation: The Corps must mnchude analysis of all impacts m the man body of
the BIS, and not segregate the description of mportant downstream wopacts o
Appendix K.

Appendix K3.1 — Traditional Ecological Knowledge

Generally. Appendix K3.1 contains information valuable obtammed from Traditional
Ecological Knowledge (TEK) sources, to describing the affected environment and should be
better incorporated into the main body of the EIS document.

Recommendation: The Corps must mnchude analysis of all impacts m the man body of
the BIS, and not segregate the description of mmportant downstream wmpacts mio
Appendix K.

Curyung Tribal Council Cooperating Agency Technical Comments
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Downstream Affected Environment. The TEK mformation gathered and used by the Corps
focuses primarily on the mine site and project footprint. Thus, the PFEIS fails to include
significant TEK about the Nushagak River people and baseline conditions downstream of the
mine site. Curyung specifically has provided mput to the Corps through its role as a
cooperating agency and in tribal consultation regarding the baseline conditions of the
Nushagak River and its tributaries. This TEK was apparently ignored, as the Appendix K3.1
sections on cooperating agency and tribal consultation input fails to mclude information
related to the Nushagak River watershed.

government consultation on thas 1ssue and use the TEK mformation from these
consultation meetings to miorm the atfected environment sections of the EIS. Onee
the EIS contams updated TEK mformation describing the affected environment of the
MNushagak River watershed, the Corps should re~issue the EIS for public review and
comment,

Existing Documents. The TEK information noted in Appendix K under “existing
documents” fails to include information relevant to the Nushagak people. The PFEIS cites to
PLP’s Environmental Baseline Document chapters on subsistence; however, TEK expands
beyond the topic of subsistence and should be used to describe many aspects of the affected
environment, including climate, water flow, erosion, plant distribution, fish migration
patterns, mammal migration patterns, and the like. The PLP Environmental Baseline
Documents cited here are also outdated (based on interviews taken in early 2000s) and
updated TEK information about the mine site has been collected by the EPA and PLP
contractors since then that should be mcorporated into Appendix K3.1 and the main body of
the EIS document.

environment utihizing TER, and not limit the scope of TEK to subsistence mformation
only., TEK serves to provide mmportant information on a wide variety of affected
resources and the Corps has not done an adequate job compiling and utihizing this
nmiformation for the Nushagak River watershed especially. The Corps should conduct
more government to government meetings with the tribes 1 the MNushagak River
watershed, ncludimg Curvimg, and use the TEK mformation from these meetings to
better describe the affected environment. Unce a broader picture of the affected
environment 18 presented m the HIS, the Corps should re-release a revised EIS for
public review and comment,

Appendix M - Compensatory Mitigation Plan

Public Process. Curyung Tribal Council requests the Army Corps allow for a public
comment period on PLP’s final compensatory mitigation plan. For efficiency, Curyung
recommends that the Army Corps provide this public comment period simultaneously to
another public comment period on the revised EIS. The Clean Water Act requires that the
Army Corps provide the public an opportunity to provide comments on mitigation of impacts

Curyung Tribal Council Cooperating Agency Technical Comments
on Preliminary Final EIS for the Pebble Mine Project Page 15 of 17

ED_0054471_00029347-00042 Bristol Bay/Pebble Mine Permitting Process FOIAs_Final Release



to wetlands and waters. The draft compensatory mitigation plan provided in the Pebble
Project Draft EIS differed significantly from the current draft compensatory mitigation plan,
with new proposals and changes to the projected impacts to wetlands and other waters. In
addition, the practice of the Army Corps Alaska District has been to allow the public an
opportunity to comment on final compensatory mitigation plans, as was the case in the
Donlin Mine when the Army Corps allowed for comment on the compensatory mitigation
plan for that project.

Recommendanon: Provide a pubhic review and comment period of at least 30 days on
PLP’s final compensatory nitigation plan,

Permittee-Responsible Mitigation. Curyung Tribal Council opposes the use of permittee-
responsible mitigation as the sole means of fulfilling mitigation requirements.

Recommendation: Require all proposed mutigation measures for the Pebble Mine
project have financial assurances of some kind.

Failure to Mitigate for Lost Wetlands. PLP’s final compensatory mitigation plan contains
zero mitigation for wetlands lost from the project. Under the 20-year mine, the project will
result in direct and permanent loss of 2,226 acres of wetlands and other waters, 859 acres of
temporary mmpacts to wetlands and other waters, and mdirect impacts to 2,019 acres of
wetlands and other waters.2® Under the Clean Water Act, projects are required to compensate
for lost wetlands. The proposed Pebble Mine Project will result in wetlands destruction in
pristine waters supporting the world’s most abundant sockeye salmon run, as well as
important foods like king salmon. Losses of such productive and important wetlands cannot
be permitted under the Clean Water Act without mitigation of some kind.

Recommendation: Require mutigation for wetlands losses.

Inadequate Mitigation of Loss of Salmon Habitat. The lost salmon habitat will all occur in
the Nushagak River system, and yet nearly all of the proposed permittee-responsible
mitigation efforts take place far outside of this watershed.

Recommendation: Requive miutigation for lost sabmon habitat wn the Nushagak River
watershed. The Corps should pursue an open and public process to identity potential
nutigation projects m the Nushagak River watershed, and not just seek mmput from
cooperating agencies on mibigation projects. To do otherwise s to artificially bt
potential nutigation options to mformation provided by only a subset of relevant and
knowledgeable people. Should the Corps undertake such a process it may wWentify
wetland, waste water treatment, fish passage and other options m the Nushagak River
watershed.

Inadequate Mitigation for Water Quality. PLP 1s proposing to treat and discharge
38,779,012 gallons of water a day for 20 years, and a similar amount of gallons per day post-
closure. The water PLP proposes to treat will contain elevated levels of: aluminum, arsenic,

% Preliminary Final EIS, Executive Summary, at page 82.
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beryllium, cadmium, copper, lead, manganese, mercury, molybdenum, nickel, selenium (a
metalloid), silver, and zinc. Inevitably, there will be failures of the water treatment systems
and exceedences of water quality standards i the Nushagak River downstream from the
proposed mine. However, PLP’s final compensatory mitigation plan fails to include any
mitigation for lost water quality in the Nushagak River watershed.

Recommendanon: Reguire mutigation for mmpacts to water quahity m the Nushagak
Raver watershed specifically. The Corps should pursue an open and publhic process to
wentify potential mitigation projects in the Nushagak River watershed, and not just
seek mnput from cooperating agencies on miutigation projects. To do otherwise s to
artificially limut potential putigation options to mformation provided by only a subset
of relevant and knowledgeable people. Should the Corps undertake such a process o
may dentify wetland, waste water treatment, fish passage and other options m the
Nushagak River watershed.
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CONSERVATION

Sean R, Brennan’*, Daniel E. Schindler’, Timothy J. Cline’, Timothy E. Walsworth',

Greg Buck®, Diego P. Fernandez”

Watersheds are complex mosaics of habitats whose conditions vary across space and
time as landscape features filter overriding climate forcing, yet the extent to which the
reliability of ecosystem services depends on these dynamics remains unknown. We
guantified how shifting habitat mosaics are expressed across a range of spatial scales
within a large, free-flowing river, and how they stabilize the production of Pacific salmon
that support valuable fisheries. The strontium isotope records of ear stones (stoliths)
show that the relative productivity of locations across the river network, as both natal- and
juvenile-rearing habitat, varies widely among years and that this variability is expressed
across a broad range of spatial scales, ultimately stabilizing the interannual production of

fish at the scale of the entire basin.

he generation and maintenance of biolog-
ical complexity over ecological and evolu-
tionary time scales ultimately depend on
processes that generate habitat heteroge-
nelty across landscapes (7). Such heteroge-
neity is produced from interactions between local
zeomorphic features (e.g., topography) and envi-
ronmental forcing (e.g., regional climate). Hab-
itat can be described as a mosaic of environmental
conditions arranged across landseapes but, im-
portantly, the spatial configuration of habitat

huichatna
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Production
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Sea

Bristol
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Gulf of Alaska

patches shifts through time as prevailing environ-
merntal conditions interact with geomorphology,
successional processes, and the biological resporses
of locally adapted populations (2—). This concept—
the shifting habitat mosaic—has been empirically
tested at small scales (5, 6), but how these dynam-
ics play out across a range of spatial scales has
never been quantified, specifically in terms of how
they influence the reliahility of ecosystem services.

The argument to conserve hiodiversity often
foruses on ecosystem stability and how biologi-

2014
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cally diverse comununities tend to spread the risk
of collapse or poor performance {(7-8). Less com-
mon, however, is 1o consider the continuum of
spatial and temporal scales dictating the pro-
cesses that generate ecosystem heterogeneity,
its hierarchiecal structure, and thus, resilience.
The concept of shifting habitat mosaics inte-
how different dimensions of ecological
diversity (e.g., habitat variation, locally adapted
populations, and variable Hfe histories) interact
to contribite to resilience as ecosystems respond
to a heterogenecus and ever-changing environ-
ment over a continuum of spatial and temporal
scales. The persistence of biological communities
at short (5, 6) and long (I0) time scales is wdti-
mately linked to whether organisms have the
ability to exploit shifting mosaics of environ-
mental conditions in space and time. Thus,
understanding how shifting habitat mosaics in-
fluence the reliability of ecosystem services is
crucial, sspecially in the current era of rapid
industrial and urban growth threatening bio-
diversity worldwide (27).

We quantified how shifting habitat mosaics
influence the reliability of Chinook and sockeye
salmon fisheries at the mouth of the Nushagak
River flowing into Bristol Bay, Alaska by recons-
tructing produoction and migratory patterns of

Geology and Geophy
UT 84112, USA.
*Corresponding author. Email: srbrenn@uw.edu

2015

Chinook salmon

Sockeye salmon

Fig. L. Productive habitats for saimon shift across river basins. Areas of high Chinook salmon production in 2011 shifted from the upper

Nushagak River to the Mulchatna River in 2014 and 2015, 8
more evenly distributed in 2015 including across riverine h

Brennan et al, Science 864, 783-786 {2019)
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these species using strontium isotopic (FSr/%%8r)
variation across this watershed. MNatal origins
and movement patterns of juveniles were infer-
red from profiles of ¥5r/%%Sr ratios recorded in
otoliths of each species (12). Production and
habitat-use patierns were reconsiructed by cal-
culating the most likely geographic locations of
1377 returning adult salmon (>250 fish per spe-
cies per year) at each snapshot in time recorded
by the otolith during each fish’s juvenile fresh-
water residence (12). To do so, we quantified
conditional probabilities of ¥Sr/%%8r ratios, geo-
morphic habitat preferences, prior locations, and
directional movements (12}, Because otoliths grow
proportionately with the length of fish, we could
infer how habitat mosaics contribute to the total
growth of fish before entering the ocean (12).
By analyzing otoliths collected from individuals
captured at the river's coastal terminus during
annual returns in 2011, 2014, and 2015, our an-
alysis spanned spatial sceles ranging from the
entire Basin to individual streams (stream orders
3 to 9), and temporal scales including interan-
nual variability in returns, the age structure of
each year, and the months to years of habitat
use during freshwater residence. This breadth
of spatial and temporal scales provides a test of
how shifting habitat mosaics influence fish-
production patterns in free<flowing rivers.

The Nushagak River (35,000 km? flows into
Bristol Bay, which is distinctive in the region for
its vast riverine habitats in addition to large lakes.
It is remote, pristine, and defined by substantial

Freshwater age O

2015

Brennan et al, Science 864, 783-786 {2019)
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landscape heterogeneity, Physiographically, the
basin is composed of four regions: the Tikehik
lakes and the upper Nushagak, Mulchatna, and
lower rivers. These are geologically and gesmorph-
ically distinct, generating variations in ¥8r/%%sr
ratios, temperature, precipitation, and hydrology.
Variation in how this landscape heterogeneity
filters overriding climatic conditions generates
a mosaic of habitats that contribute to the pro-
duction of salmon. Furthermore, precise natal
homing of adult salmon leads to a hierarchical,
Incally adapted population structure. Because
8750/ ratios vary widely across the hasin
(fig. 81) and are temporally stahle (72), the
Nushagak River provides an ideal system in
which to test how shifting habitat mosaics in-
fluence landscape patierns of fish production.
Chinook and sockeye salmon exhibited heters-
geneous production patterns across the basin
during each return year, and patches of high
and low production shifted between years (Fig. 1)
Regions of high Chinook salmon produection in
2011 were in the upper Nushagak River in the
northwest portion of the watershed. These shified
eastward to the Mulchatna River in 2014 and
2015, Sirailarly, the production of sockeye salmon
shifted from being concentrated in the Tikchik
lakes in 2014 to being more evenly distributed
across both lake and riverine habitats in 2015,
Spatial production pattemns of both species also
differed among the contributing age classes
within return vears (Fig. 2 and fig. 82). In 2014
and 2015, the production of freshwater age 0

Freshwater age 1 and 2

24 May 2019

sockeye salmon (salmon that spent <I vear in
fresh water, Le., “sea/river-type” sockeve) pri-
marily originated from riverine habitats com-
pared with those fish that spent at least 1 year
in fresh water, which are typically associated
with lake habitats (i.e., “lake-type” sockeye sal-
mon) (Fig. 2).

Juvenile Chinook and sockeve salmon also
exhibited a variety of habitat-use strategies among
return years 1o achieve growth in fresh water
before migrating to the ocean (Fig. 3, A and E).
For Chinock salmon, these different sirategies
resulted in patchy spatial patterns of juvenile
growth, which shifted interannually (Fig. 3, [ to
X). In some return vears, the distribution of total
growth across the riverscape differed markedly
from the natal production pattern that same
vear. For example, production of Chinook salmon
in 2011 was concentrated in the upper Nushagak
River (Fig. 1) the spatial pattern of total fresh-
water growth, however, was more evenly distrib-
uted with the Mulchatna River (Fig. 41). The
amount of growth achieved in the lower river was
also much higher in 2014 relative to other years
{Fig. 4. 1 to K.

We also quantified how individuals and pop-
ulations differentially used the lower river as re-
aring habitat for accomulating growth as well as
a migratory corridor to the ocean (72) (movie 81).
Depending on the return vear, between 8 and
20% of Chinook and sea-/river-type sockeye sal-
mon exhibited forays in the lower river {eg,, Fig. 3,
A to ), where they achieved between 10 and

Fig. 2. Habitat and
iife history diver-
sity interact to
shape spatial pro-
duction patterns.
In 2014 and 2015,
there was relatively
high production of
water age O
o riverine
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50% of their total body mass before migrating
to the ocean (Fig. 3, D and H). Furthermore,
the infrequent use of the lower river by lake-
tvpe sockeye salmon (Fig. 3, D and H) illustrates
how the stratezy of using the lower river was not
species specific, but rather was more related o
the general life history of locally adapted salmon
populations.

Interannual variability in the production of
salmon from the Nushagak River ecosystem was
maintained across the spatial hierarchy of the
river network, indicating that a range of spatial
scales contributes to variance dampening of sal-
mon resources observed at the river basin scale
(Fig. 4, A and B). For both species, we ghserved
variance dampening from fine through aggre-
zated spatial scales (stream orders 3 to 9). Devia-
tions of these observations from a simulation of
independent population dynamies (J2) (Fig. 4, A
and B) indicated that production dynamics are
not random across the basin. Both species exhib-
ited such deviations at intermediate siream
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freshwaler residence
of juvenile Chinook salmon

orders, suggesting a strong interaction between
the environment (Fig. 4, € to E) and large-scale
habitat features that produced independent dy-
namics among their populations.

Habitat conditions conducive for survival and
growth of salmon throughout the Nushagak basin
likely vary as a function of how local geomorphic
features filter prevailing environmental forcing.
This heterogeneity enables the opportunity for
juveniles to find suitable growth conditions among
the array of habitat options that mosaics provide.
Similarly, fisheries in Nushagak Bay benefit from
favorable conditions persisting somewhere in the
basin for at least one of the age classes exhib-
iting a particular habitat-use strategy. Fresh-
waler habitats are linked to marine survival not
only through the body size achieved by juvenile
fish, but also through variation in the timing of
their entry to the ccean and whether they meet
favorable conditions (23, 14). Correspondence arnong
the spatial scales of environmental variation and
shifts in production (Fig. 4, Cto E) suggests that

Snap shols in time of habilat use

substant

ver ri

Isot

87, /856
74

{AY and (E
fish's natal
amount of fre
salmon was

24 May 2019

“Probability
7f Iocat\ion

]
il
]
i
]

habitat use (B and C, F and G} of individual fish [bold
o correspond to positions in i thi
tope profiles [(A) and {
Sr ratio. (Fto K) Spatial patterns showing how the total
water growth (body mass) achieved by juveniie Chinook

ributed across the basin and shiftad among return years.

environmental heterogeneity plays an iportant
role in shaping how growth and production of
salmon vary among locations through time.

Cuar results demonstrate how mudtiple dimen-
sions of biocomplexity operating across a con-
tinuum of nested spatial and temporal scales
integrate to stabilize salimon production and
fisheries at the scale of the Nushagak River
watershed. Furthermore, we show that shifting
habitat mosaics play out at large and intermed-
iate scales in addition to the well-documented
cases on small spatial seales for providing resi-
lieney to ecosystem services.

Ultimately, entire landscapes are involved in
stabitizing biological production. For conservation,
and management more broadly, this makes it
difficult to prioritize some habitats over others
and emphasizes the critical role of evaluating
multiple landscape-use scenarios in the face of
increasingly uncertain futures (15). For the re-
storation of affected areas, it emphasizes the
need to coordinate efforts across large spatial
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Environmental Conditions

Fig. 4. Shifting habitat
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scales and to avoid independent small-scale pro- | 3 Ward, K Tack
jects {e.g, tributary by tributary) (I8, 17). Such
approaches are unlikely to restore 2 system’s re-
siliency 1o the levels that we observe across intact 5
landscapes and riverscapes.

Shifting habitat mosaics are a central feature
of what makes ecosystems resilient. Because pat-
terns of high and low production, or conditions
must suitable for growth, shift among locations
through time, the biologieal performance of a
landscape tends to be more reliable at aggregate
spatial scales (7, 8). This means that conservation
of the processes that generate and maintain het~
erogeneity and connectivity across landscapes (e.g.,
fires, floods, and migration) is as important as the
biological commumnities that they support (Z0).
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A portfolio of habitats

To conserve species, we must conserve their habitat. This concept is well known, but the reality is much more
complex than simply conserving a particular area. Habitats are dynamic and vary across both space and time. Such
variation can help to facilitate long-term persistence of species by allowing local movement in search of the best
conditions. Brennan ef al. clearly demonstrate the benefit of the habitat mosaic to Pacific salmon by characterizing how

both climate and population productivity vary over time and space in an Alaskan river system.
Science, this issue p. 783
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